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A Truck For Every Day 
But Not An Every ay Truck. 


BUMPER TO BUMPER PLUS 


* More standard horsepower than Ford. 
* Bigger standard payload than Ford. 
* Exclusive Chevy Duragrille. 


* Insta-Trac™ standard on all 4x4 models. 


Chevy W/T1500. From its standard 1760-Ib. payload* to its exclusive two-tier loading, 
Chevy W/T1500 works harder for you than Ford. With more standard horsepower. More total cab 
room. More ground clearance. And a bigger, heavier frame. No wonder more hardworking 
truck owners switched to Chevy last year than to any other truck! 


More People Are Winning With of America. TODAY'S TRUCK IS CHEVROLET.” 


The only razor that senses and adjusts 
fo the individual needs of your face. 


Gillette Sensor: the shave personalized. to men man. 


in dependently ees on 
! 9 highly responsive springs. 

"m So they continuously sense and automatically 
adjust to the individual curves and unique needs 
of your face. ! 

Innovation is everywhere. You 
can feel it in the textured ridges ® 
and the balance of the Sensor 
razor. You appreciate it in the easy 
loading system and the convenient ФЕ 
| š | shaving organizer. 


es  Evenrinsing is innova- 
me tive. The new blades are 50% 
шу, narrower than any others 


IK IDE water to flow freely around and through them, 


for effortless cleaning and rinsing. 


© 1991 The Gillette Company, USA. 


All these Sensor technologies combine to give your 
individual face a personalized shave — the closest, 
smoothest, safest, most comfortable. 

Gillette Sensor —together with the richness 
of Gillette Foamy — 


The Best a Man Can Get” 
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Wild Weasels 


U.S. weasel pilots made the 
skies over Iraq and Kuwait safe for 
following allied aircraft, smoking out and 
striking surface-to-air missile launching sites. 

Goading the enemy into showing itsradar 
took up-to-date electronics—and nerve. 


ee 


onductors 
take off 


Only four years after the development of 
materials that lose their electrical 
resistance at practical temperatures, 
prototype applications are here. 


p 
Superc 


Electric cars 


Air-quality legislation is accelerating the 
latest work in battery-driven automobiles: 
By 2003, ten percent of all cars sold in Cal- 
ifornia must be ZEVs—Zero-Emissions Ve- 
hicles; other solutions are also under test. 
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` ME All the comforts of corporate headquarters— 
9 computers, copiers, even interoffice memos 

ВЕЕР —can now be had without the commute. Elec- 
tronics equipment is shrinking in size and cost, 
enabling more people to set up home offices. 


COMPUTERS 

AND ELECTRONICS 

Electronics newsfront................ 25 
Micro technology 


Room-to-room video................... 96 
Now playing in Japan: 
high-definition TV.......... е. 106 


CARS AND DRIVING 
Automotive newsfront............... 33 
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F-117A stealth attack aircraft 

and its laser-guided “smart” 
bombs among the leading high-tech 
heroes of the war against Iraq. With a 
95-percent accuracy rate, 44 of the tri- 
angular black planes reportedly ac- 
counted for 43 percent of the bombing 
hits, despite the fact that they com- 
prised less than four percent of the 
1,200 combat aircraft in the coalition 
| fleet in the Persian Gulf. 
| Not one of the F-117A aircraft was 
| lost to enemy fire. For that last fact, 
and for Desert Storm's improbably 
swift and decisive victory, a large mea- 
sure of credit belongs to the SAM- 
busting Wild Weasels. In our cover 
story this month, Associate Editor 
Stuart Е. Brown reveals how pilots fly- 
| ing Vietnam-era Phantom fighters, 
retrofitted with the latest radar-locat- 
ing equipment and radar-seeking air- 
to-ground missiles, engaged in what 


F-4G Wild Weasel pilots are welcomed back after completing 


a successful SAM-busting Desert Storm mission. 


may have been the most dangerous 
tactic of the air war: playing chicken, 
so to speak, to uncover and destroy 
Iraq's surface-to-air missile defenses. 
Brown knows Weasels, having re- 
ported on the Air Force's attempt to 
develop a pilotless anti-radar missile 
called Tacit Rainbow [“The Missile 
That Waits," Oct. '87]. While Wild 
Weaseling as a tactic remains impor- 
tant and dangerous as ever, the Tacit 
Rainbow program seems headed for 
oblivion. The Air Force has conducted 
16 test flights with mixed results and 
has a few more Tacit Rainbow launch- 
es scheduled for this year. Production 
funding for the program has been can- 
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From The Editor 


H istory will certainly count the | 


celed, although an Air Force source 
says planners remain interested in 
the idea of unmanned weaseling. 


n the battle to salvage the quality of 
the air we breathe, the electric car 
—a technology whose time seemed 
to have come and gone—is coming 
again. While the look of General 
Motors' proposed battery-powered 
Impact two-seater and gas/electric- 
powered HX3 minivan is decidedly fu- 


turistic, the fact is that electric cars 


| had their moment in Thomas Edison’s 


time. In 1895, Edison himself correct- 
ly predicted that if electric vehicles 
were to survive, batteries would have 
to improve vastly. Here we are a cen- 
tury later, with little improvement in 
technology—but with a severely 
threatened atmosphere. As Detroit 
Editor Dan McCosh and Los Angeles- 
based freelance writer Len Frank 


| report in “Electric Vehicles Only,” elec- 


tric cars have been leg- 
islated into existence in 
California. Necessity, 
rather than the break- 
throughs in battery tech- 
nology that would make 
the cars practical, is the 
driving force behind the 
reemergence of electric 
vehicles. 


uthor Christopher 
O'Malley works for 
some of the largest 


А 


publishing companies іп 
the world, communicates 


with sources and col- 
leagues all over the coun- 
try, and gathers his re- 
search from a multitude of 
libraries. Yet he rarely 
leaves his home office in Florida. As he 
states in his report on the high-tech 
home office, with the right communica- 
tions and computer equipment, you 
can indeed stay home and work. 
O'Malley is about to broaden his home- 
based entrepreneurship as the editor of 
the “Home Office Report" newsletter. If 
you'd like more information about this 
publication, send your request to Home 
Office Report, POPULAR SCIENCE, 2 Park 
Ave., New York, N.Y. 10016. 
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С | = Not if you've got one of the AT&T Cordless 5000 Series. 
к Our Clarity Plus" sound technology virtually eliminates the sound 
_ effects and static heard on some cordless phones. So you can have a 
| cordless phone that won't get in the way of your conversation. 
We think you'll agree—the difference is uncanny. 


This One 


ШШ 


C7GN-84A-A430 


Available at AT&T Phone Centers and other retailers. 
Copyright $1991 AT&T. All rights reserved. 


Flinging wing 
If one of its engines—which are near 
the wing tips—fails, the oblique fly- 
ing wing will become the world’s first 
supersonic pinwheel [“The Next 
SST,” Feb.]. 

Charles Cable, Strongsville, Ohio 


Avoiding asymmetric thrust caused by 
engine failure is an important design 
problem for the oblique flying wing. 
The wing’s angle is controlled by its tip 
fins. Suppose the wing flies with the 
right tip forward and the right engine 
fails. The left engine’s thrust would 
tend to cause the wing to pinwheel 
clockwise. The airplane’s autopilot 
would immediately deflect both fins’ 
trailing edge outward, creating in- 
ward lift at each tip and counterclock- 
wise force to stop the spin. One way to 
diminish the potential problem is to 
place engines nearer to the center of 
the wing. However, keeping engines 
farther out lessens the noise for the 
passenger cabin.—Robert T. Jones 


ECO echo 


Shame on POPULAR SCIENCE for the 
flippant review of ECO 2, a car that 
could help reduce urban congestion, air 
pollution, and demand for oil ["Auto- 
motive Newsfront," Feb.]. Га buy one, 
and so would a lot of people I know. 
Tom David, Nantucket Island, Mass. 


A good day for sunglasses 


How did the Biel solar-powered-car 
team measure 1.5-to-1.8-kilowatts- 
per-square-meter bursts of energy flux 
[^New Solar Cells Win in Australia," 
Feb.]? At the top of the atmosphere, 
Earth receives an average of 1.365 
kilowatts per square meter. After at- 
tenuation from the atmosphere and 
adjustments for latitude, you end up 
with less. 

P. Gifford, State College, Pa. 


On an overcast day, when the sun 
shined through a break in the clouds, 
one official recorded a peak of 1.34 
kilowatts per square meter because 
the clouds acted like a reflector. The 
engineers of the winning car, Biel, re- 


Address letters to Readers Talk Back, POPULAR SCIENCE, 2 
Park Ave., New York, М.М. 10016. Or fax your letter to us at 
212-779-5468. Letters may be edited for space and clarity. 
We regret that we cannot answer unpublished letters. 
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Readers Talk Back 


corded a two-second burst of solar ra- 


diation of 1.5 kilowatts per square | 
meter, also with reflective clouds in | 


the sky. Author Brian Woodward, 
who reported the 1.5-to-1.8-kilowatts- 


per-square-meter figure after an in- | 
terview with Biel, may have been a 


little enthusiastic, but he was essen- 


tially correct.—Chester Kyle, founder, | 


International Human Powered Vehi- 
cles Association 


Oil that spoils 


According to qualified reports, back- 
yard mechanics annually dump about 
200 million gallons of used oil into the 
environment. That’s equal to 20 
Exxon Valdez spills. Not only is it 
harmful, it’s also a waste, because 
used motor oil can be re-refined. Why 
hasn’t this been promoted to cut 
consumption? 

Joseph W. Engels, Gravois Mills, Mo. 


Until recently, there's been no econom- 
ic incentive to re-refine motor oil, 
which costs more to collect than buy- 
ing fresh crude. This is changing, due 
to rising crude prices and environmen- 
tal concerns. Maximum recycling ef- 
forts produce about 14 million barrels 
of oil per year. That sounds like a lot, 
but would supply U.S. needs for just a 


| few days.—Norman S. Mayersohn 


Dirt cheap it isn't 


Its clear why Michael Reynolds builds 
houses with dirt-filled cans and dis- 
carded tires [^Home Newsfront,” 


| Feb.]. If he's selling land for $1 per 


square foot, an acre of land, which 
contains 43,560 square feet, would 
cost $43,560. He could fill the cans for 
his own house with gold dust instead 
of dirt! 

Maurice C. Richardson, Hardy, Va. 


According to Reynolds, the Rural 
Earthship Alternative Community 
Habitat sells memberships, not land. 


The $1 per square foot is for the area | 


that a member's house will occupy. 
Therefore, the cost for a one-story 
house that takes up 2,000 square feet 
of land would be $2,000. Reynolds 
says that this is lower than Taos, 
N.M.-vicinity land prices. The remain- 
der of the property is accessible to all 
members. At press time, 30 people had 


| become members. 
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Medical studies reveal... 
The earlier you use Rogaine, 
the better your 
chances of growing hair. 


Rogaine is the only product ever Will Rogaine work for you? 
proven to grow hair. And studies 
show that using it at the first signs 
of hair loss gives you the best 


chance that it will grow hair for you. 


Only your dermatologist or 
family doctor can tell you, so see 
one soon. The sooner you get your 
prescription for Rogaine (which is 
now available in an economical 


maim, = “My hair's completely filled in. If started growing in under 2 months. 3-pack), the sooner you could be 
It was amazing! Early treatment...it works!” —Jim Wilets, 30 growing hair. 
Everyone loses a little hair. Fifty to 80 hairs a day is For more information, a list of doctors in your area who 
normal. If you’re losing more than 100 hairs a day without can help you, and a certificate worth $10 as an incentive to 
| | normal replacement, the first sign visit your doctor, call the toll-free number below. 


will often be thinning of the й 
“crown” at the top of your scalp. Send in the coupon or call 


See your doctor when you first 1 800 772-0033 ext 687 


notice it, because this small bald 


spot can grow larger over time. for your $10 certificate. Soon. 
- Б > Two million men worldwide eS о 
«І may not have grown any hair PAVE tried Rogaine. In yearlong p this in now. Then, start to fill in your hair loss. d 


er ied most v my clinical tests conducted by derma- 
air's stopped falling out. I'm . . 

xlad I got to the doctor fast.” tologists at 27 medical centers 
— Luis Silva, 20 nationwide, virtually half (48%) 
of the men who tried Rogaine saw p mex 


at least moderate hair regrowth. 


Mr. Keith Barton, The Upjohn Company 

PO Box 9040, Opa Locka, Florida 33054-9944 

Dear Mr. Barton: 

Please send me a free brochure, full of information on how to treat my 
hair loss with Rogaine. And just to make sure I don't forget to go to my 
doctor about my hair loss, please send me a list of doctors who can 
help me and a certificate worth $10 as an incentive to see my doctor. 


| | 
| Мате м адаа а | 


Thirty-six percent had minimal Thanks. 
regrowth and the rest (16%) had 
no regrowth. Address. — — Е " p тас 
Doctors also found that it usu- "ила 
ally takes 4 months or more ii E; 
before you can begin to evaluate 28 Рһопе Age —— — — — 
your use of Rogaine. Side effects “The first time I saw hair growing Upjohn 1 | DERMATOLOGY 
were ЙН. ЭН SH ofthe meg ЖО он S months: i hada — 
Ua lost much...but I'm not taking any USJ-4536.00 687 © 1991 The Upjohn C February 1991 
tested had itching of the scalp. chances."—Tony Vila [5 EA алі د و‎ c пай 


Rogaine 


SOLUTION minoxidil 2% 


The only product proven to grow hair. 


© 199] The Upjohn Company 


The only product 
proven to grow hair. 


What is ROGAINE? 
ROGAINE Topical Solution, discovered and made by The Upjohn Company. is a standardized topical (for use only on the skin) 
prescription medication proved effective tor the long-term treatment of male pattern baldness of the crown 

ROGAINE is the only topical solution of minoxidil, Minoxidil in tablet form has been used since 1980 to lower blood pressure 
The use of minoxidil tablets is limited to treatment of patients with severe high blood pressure. When a high enough dosage in 
tablet form is used to lower blood pressure. certain effects that merit your attention may occur. These effects appear to be dose 
related 

Persons who use ROGAINE Topical Solution have a low level of absorption of minoxidil, much lower than that ol persons 
being treated with minoxidil tablets for high blood pressure. Therefore, the likelihood thal à person using ROGAINE Topical 
Solution will develop the effects associated with minaxidi! tablets is very small, Infact, none of these effects has been directly 
attributed to ROGAINE in clinical studies. 


How seen сав | expect results fram using ROGAINE? 

Studies have shown that the response to treatment with ROGAINE may vary widely 

Some men receiving ROGAINE may see taster results than others: others may respond with a slower rate of hair growth. You 
should not expect visible growth in less than four months. 
it | respend ta ROGAIME, whet will tee hair lack Hika? 

If you have very little hair and respond to treatment, your first hair growth may be soft, downy, colorless hair that is barely 
visible. After further treatment the new hair should be the same color and thickness as the other hair on your scalp. Й you start 
with substantial hair, the new hair should be of the same color and thickness as the rest of your hair. 

How leng do | need ta use ROGAINE? 

ROGAINE is a treatment, not a cure. If you respond to treatment. you will need to continue using ROGAINE to maintain or 
increase hair growth. If you do not begin to show a response to treatment with ROGAINE after a reasonable period ої time (at 
least four months or more), your doctor may advise you to discontinue using ROGAIME. 

What happens if | step using ROGAINE? Will | Керр the new halr? 
If you stop using ROGAINE, you will probably shed the new hair within a few months after stopping treatment 


What is the dosage of ROGAINE? 

You should apply à 1 mL dose of ROGAINE two times a day, once in the morning and once at night, before bedtime. Each 
bottle should last about 30 days (one month). The applicators in each package of ROGAINE are designed to apply the correct 
amount of INE with each application. Please refer to the Instructions for Lise. 


What i! | miss а dose ar forget te wee ROGAINE? 
If you miss one or two daily applications of ROGAINE. you should restart your twice-daily application and return to your 
usual schedule. You should not attempt to make up tor missed applications. 


Can | usa ОБАВЕ more than twice a day? Wiii Ht wark faster? 

No. Studies by The Upjohn Company have been carefully conducted To determine the correct amount of ROGAINE to use to 
obtain the mosi satisfactory results. More frequent applications or use of larger doses (more than one mL twice a day) have not 
been shown 1o speed up the process of hair growth and may increase the possibility of side effects. 

Whai are the mast commen side affects repartad la clinical studies with ROGAINE? 

Studies of patients using ROGAINE have shown thal the most common adverse effects directly attributable to ROGAINE 
Topical Solution were itching and other skin irritations of the treated area of the scalp. About 5% of patients had these 
complaints . 

Other side effects, including light-headedness, dizziness, and headaches were reported by patients using ROGAINE or 
placebo (a similar solution without the active medication). 

What are some af the side effects people have reported? 

The frequency of side effects listed below was similar, except for dermatologic reactions, in the ROGAINE and placebo 
groups. Respiratory (bronchitis, upper respiratory infection, sinusitis); Dermatologic (irritant or allergic contact dermatitis, 
eczema, hypertrichosis, local erythema, pruritus, dry skin/scalp flaking. exacerbation of hair loss, alopecia); Gastrointestinal 
(diarrhea, nausea, vomiting); Neurology (headache, dizziness, faintness, light-headedness); Musculoskeletal (fractures, back 
pain, tendinitis); Cardiovascular (edema, chest pain, blood pressure increases/decreases, palpitation, pulse rale increases/ 
decreases), Avergy (nonspecific allergic reactions, hives, allergic rhinitis, facial ewelling and sensitivity); Special Senses 
(conjunctivitis. ear infections, vertigo, visual disturbances, including decreased visual acuity); Metabolic-Mutritional (edema, 
weight gain); Urinary Tract (urinary tract infections, renal calculi, urethritis}, Genital Tract (prostatitis, epididymitis, sexual 
dysfunction): Psychiatric (anxiety, depression, fatigue); Hematology (lymphadenopathy, thrombocytopenia): Endocrine. 

Individuals who are hypersensitive to minoxidil, propylene glycol, or ethanol must not use ROGAINE. 

ROGAINE Topical! Solution contains alcohol, which could cause burning or irritation of the eyes, mucous membranes, or 
sensitive skin areas. Н ROGAINE accidentally gets into these areas, bathe the area with large amounts of cool tap water. Contact 
your doctor il irritation persists. 

What are the pessibia side effects that could affect the heart ned circalation when using ROGAINE? 

Although serious side effects have not been attributed to ROGAINE in clinical studies, there is a possibility that they could 
occur because the active ingredient in ROGAINE Topical Solution is the same as in minoxidil tablets. 

Minoxidil tablets are used to treat high blood pressure. Minoxidil tablets lower blood pressure by relaxing the arteries, an 
tiect called vasodilation. Vasodilation leads to retention of fluid and increased heart rate. The following effects have occurred 
in some patients taking minoxidil tablets tor high blood pressure: 

Increased heart rate— some patients have reported thal their resting heart rate increased by more than 20 beats per minute; 
Rapid weight gain of more than 5 pounds or swelling (edema) of the face, hands, ankles, or stomach area; Difficulty in 
breathing. especially when lying down, a result of an increase in body fluids or fluid around the heart; Worsening of. or new 
onset of, angina pectoris. 

When ROGAINE Topical Solution is used on normal skin, very little minoxidil is absorbed and the possible effects attributed 
to minoxidil tablets are not expected with the use of ROGAINE. If, however, you experience any of the possible side effects 
listed, discontinue use of ROGAINE and consult your doctor. Presumably, such effects would be most likely if greater 
absorption occurred, е д., because RÜGAINE was used on damaged or inflamed skin or in greater than recommended 
amounts. 

In animal studies, minoxidil, in doses higher than would be obtained from topical use in people, has caused important heart 
structure damage. This kind of damage has not been seen in humans given minoxidil tablets Tor high blood pressure at effective 
doses. 


What factors may increase the risk of serious sida effects with ROGAINE? 

Individuals with known or suspected underlying coronary artery disease or the presence of or predisposition to heart failure 
would be at particular risk if systemic effects (that is, increased heart rate or fluid retention) of minoxidil were to occur. 
Physicians, and patients with these kinds of underlying diseases, should be conscious of the potential risk of treatment if they 
choose to use ROGAINE. 

ROGAINE should be applied only to the scalp and should not be used on other parts of the body. because absorption of 
minoxidil may be increased and the risk of side effects may become greater. You should not use ROGAINE if your scalp becomes 
irritated or is Sunburned, and you should not use it along with other topical treatment medication on your scalp. 

Can men with high bleed pressure use ROGAINE? 

Individuals with hypertension, including those under treatment with antihypertensive agents, can use ROGAINE but should 
be monitored closely by their doctor Patients taking guanethidine for high blood pressure should not use ROGAINE. 
Should any pracautianz he allowed? 

Individuals using ROGAINE should be monitored by their physician one month after starting ROGAINE and at least every six 
months afterward. Discontinue ROGAINE if systemic effects occur. 

Do not use it in conjunction with other topical agents such as corticosteroids, retinoids and petrolatum or agents thal 
enhance percutaneous absorption. ROGAINE is for topical use only. Each mL contains 20 mg minoxidil and accidental ingestion 
could cause adverse systemic effects. 

No carcinogenicity was found with topical application. ROGAINE should not be used by pregnant women or by nursing 
mothers, The effects on labor and delivery are not known. Pediatric use: Safety and effectiveness has not been established 
under age 18. 

Caution: Federal law prohibits dispensing without a prescription, You must see a doctor to receive a prescription 
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A glaring problem? 


Halide high-intensity discharge head- | 


lights could become a headache and 
safety hazard [“Best of What’s New,” 
Dec. '90]. Concentrating more light 


into a smaller area could create glare | 


for oncoming motorists; headlights 
should be larger, not smaller. 
Louis Self, Phoenix, Ariz. 


Brightness and light output are what 
cause glare, not size of source. Total 
brightness will have to meet U.S. 
Department of Transportation stan- 
dards.—Norman S. Mayersohn 


Boob-tube menace 


Head-up displays may work well for 
fighter pilots, but for those on the 
ground, the view out the window 
shouldn't be obscured with engine in- 
formation or TV shows [“TV for Cars,” 
Dec. '90]. Let's see more coverage of real 
science and not on technology that will 
allow drivers to watch soap operas. 
Wesley Ranson, Regina, Sask., Canada 


Sniffing-sensor savvy 


I don't want to encourage pollution, 


but there's an easy way to fool the | 


carbon monoxide sensor [“Automo- 
tive Newsfront," Dec. '90]: Just ex- 
tend the tailpipe straight up above 
the car the way many trucks are 
equipped so that the emissions don't 
reach the sensor until you're long 
gone. In place of the sensor, I would 
favor a voluntary test station that 
displays your car's carbon monoxide 
percentage instead of ticketing you. 
Nobody wants to produce carbon 
monoxide; it represents wasted 
gasoline. 


Robert D. Smith, Olds, Iowa | 


You can look it up 


POPULAR SCIENCE indexes are avail- 
able for the years 1972 through 1975 | 


and 1977 through 1989. (The 1990 in- 


dex was published in January 1991.) | 


Send $1.75 for one, or $1 each for five 
or more to TMM By Mail, 280 
Summer St., Boston, Mass. 02210. 


Mystery-solving radar 


There's a second story to the article I 
wrote for the May 1989 issue, *Radar 
That Sees Beneath the Ground." A 
Maryland couple wrote to ask if the 
ground-penetrating radar technology 
could find their missing son. I directed 


them to the people who might be able | 


to help. 
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Make 

a clean start 
at the Kmart 
auto sale. 


Changing your oil every 3,000 
miles is not only good for your 
engine, it’s good for your mileage. 
Here's another way to save gas. 
Shop your nearby Kmart store 
for auto supplies. 


AC Delco Air Filter. Quality 
engine protection at a Kmart price. 
AC Delco — it's like buying time. 
Sizes to fit most cars and light trucks 
Panel Air Filter ...... .. 41.96 
Not available in all stores. 

Champion Spark Plugs. 
Resistor type plugs for many U.S. 
cars and light trucks, available in 

4 pks., 6 pks. and 8 pks. 

х 19 Seer 1.00 per plug 


Spark Plug Wire Sets, 7mm and 8mm for 
many cars at everyday low prices. 


Quaker State Oil. “One tough 
motor oil,” new АРІ Service Grades 
with special protection for gasoline 
and diesel engines, turbo and non- 
turbo, 10W30, 10W40 and HD-30 


"Prices may vary. 


On sale from April 28-May 11, 
1991, atall U.S.A. Kmart stores. 
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| The music and 
ці Savings never stop. 


Clean tape heads periodically 
for best sound quality and to 
prevent tape damage. And for 
the best in auto sound equip- 
ment, come to Kmart. 


ГА | Audiovox AM/FM Stereo 
Cassette. With clock, auto reverse, 
і electronically tuned AM/FM radio, 

Jil] Model AV954 ....... 109.00 


А T МОМЕ 
| [В] Audiovox АМР 785 Ampli- ts 

у |  fierlEqualizer. 50 watt equalizer | 
with dual power meters, LED 

| slide controls and built-in fader. 
"A Audiovox AA9000 Security Sys- 
‘yj tem, remote-controlled security 

| system, built-in shock sensor, 
2-wire installation. 


Wi Your choice..........49.00 


|| [C] Sparkomatic 58350 Stereo. 

M Precision electronic tuning, pro- 

Ü grammable memory, auto memory 
storing system and auto scan/seek 


mi Also shown Sparkomatic SR300 
| Stereo .. "mo. 


[D] Cohra C20 CB Radio. Compact 


Mi with squelch, digital readout, LED 
signal strength meter and instant 
|| emergency channel 9. 
Mi, 39 Plus Emergency CB 

: Your choice..........49.00 
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Patrick Coleman of Topanga, CA, 
prefers listening to jazz and rock 
music in his car. For auto sound 
equipment, he prefers the savings 
he gets at Kmart. 


[E] Jensen С52500 Stereo. 


AM/FM stereo cassette deck 
with automatic program con- 
trol, seek tuning and 18 station 

| presets .........99.00 
| Also shown CS4500 Stereo 


[F] Jensen JPT 1693 Speakers. 
Power rating 75 watt continuous 
compact disc, ready power handling, 
140 watt peak 69.0 


[б | Кгасо ET 1080 Stereo. AM/FM 
stereo cassette player with electronic 
12 x 6 soft touch push-button tuning 
and three-band graphic '89.0 


[H] Whistler 280 Radar Detector. 
Three segment LED array, X & K 
band, low level signal monitoring, 
alert to pulse signals, 1-year warran 
u 
Also shown Whistler Radar 
Detector 480 .........89.0 
Not available in CT and VA. 
All radio and CB antennas available at 
everyday law prices, 


The quality you need, 
the price you want. 
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à Brand names to 
^ look brand new. oa 
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| American motorists cover more | 
| than two trillion miles a year. 
Good thing there are plenty of 
ЩІ Kmart stores along the way with 
lu the brand names you want. 


я ГА | Saddle Blanket. Truck seat 

ll cover, western style, bench style 

mil for full or mini trucks 

Ш N & o & WR.» в'я 4 а P vh b м А m | 
so shown Regency assort- 

ЩІ ment simulated lambswool 
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| Nylon Car Cover. Protects your 
M car in summer, winter or storage, 
yj Sizes to fit most cars, only at Kmart. 
TM10031/LG, TM10041/XLG, 

Ці ТМ10021/М0.. -......19.00 


Mi — 
[C] Polycotton Car Cover. 35% ~~. 
cotton/65% polyester, 60" L-zipper, 


(mj zipper reinforcement, duffel bag. Е 
| MD, IG&XIG..... 38.88 за | 
ЩО [D] Black & Decker Car Vac. i 
h Compact, plugs into cigarette 


" іоһег...:....... 13. 
Also shown Power Vac 
á WENDEN Жы. 33.97 


| Orbital Polisher .....49.97 


á ГЕ | Kraco Floor Mats. Twin front 
"i and rear rubber mats, 4-piece set, 
assorted colors....... 2.00 se 


PROTECTANT 


PROTECTS & BEAUTIFIES 


BER, VINYL, РИ MATHER, W 


Easy To Use Liquid 
É ETTI Formtu 


Safe For All Car Fit 


15 FL. OZ. (1 PL) 473m 


When cleaning your car's win- 
dows, an old newspaper is an 
effective wipe. James Goudy, 
manager of the Kmart on West 
Valencia Road in Tucson, AZ, 
has lots of other ideas for how 
you can clean up. 


ГЕ | Westley's Espree Wheel 
Cleaner. Choice of all purpose or 
wire wheel, 23 oz. 9 


[6] Armor All Protectant. 802., 
cleans and protects vinyl, rubber 
and leather 


Also shown 64 oz. refill . 6.99 
"Save $3.00 with mail-in manufacturer's 
rebate. Details on package. 


[Н] Simoniz Ultimate Wax. Your 
choice, liquid or paste . . 

Also shown Tuff Stuff Multi-Purpose 
Cleaner 


П | Finish 2001 Car Polish. Once- 
a-year car polish, no rubbing, no 
buffing, urethane silicone formula 
contains no wax 
Zip Wax, 64 oz. adds a Turtle 
Wax shine as it washes 


The quality you need, 
the price you want. 
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Enough savings 
to fill a truck. 


[A] Magic Shade. Protects and 
cools your car's interior, folds into 
easy-to-carry pouch, variety of 
colors and designs ......6. 
Also shown Folding Shade, reduces 
inside temperature by 309-509 


Kraco Floor Mat. Twin front 
rubber, fit full-size and smaller 
trucks, choice of blue, black or 
burgundy, KM1209 ......9.97 


| С | Aerosport Hood Protector. 
Custom molded acrylic bug and 
stone deflector, fits most popular 
trucks to provide maximum hood 
protection, smoke color only 
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Mini Fan. Unbreakable plastic, 
4%" propeller, high velocity, easy 


installation ..........@s97ea. 
[E | Exide Battery Centura 850° Our — ССА 7522 
most powerful battery for superior EXIDE omm n 
starting, built-in carryout handle, == = = === == 
75-month warranty, prices adver- === = === == 
tised with exchange, $5.00 extra = Sse = SSS 
without exchange.. .. .. 59.77 === 5 ЕЕ 010 
Also shown Motorvator 65 with — eÀ pese GÛ 
65-month warranty .... 39.77 nany m E 
Centura 650 ..., 49.77 rae t seri s alt РИТ MORE 
*Receive $1.00 each for any junk car, truck, = 

or marine battery returned to Kmart for 

recycling. Limit 12 returns per customer. 

Battery prices do not include state 

disposal fee, if applicable. 
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As of December 1990, Kmart |, 
stores across the country had 
processed more than 2,400,000 
batteries for recycling. When you 
bring in your old marine or car 
batteries, you'll recetve $1.00 
apiece for them. And since every 
part of an old battery can be 
reclaimed, nothing has to pollute 
the environment. (Limit 12 
batteries, please.) 


[F | Contico Truck Tool Box. Main- 
tenance free polythene, sets directly 
on truck floor, provides more capacity 
for many full-size or mini trucks. 

Save $10.00.......... 69.97 


Truck Bed Mat. Heavy-duty 
rubber bed mat, adds style to your 
truck while providing protection. 


Yourchoice......... Ja. 
Tailgate Mat .......... 14.97 
Н | Monroe Gas-Matic Shocks. 


Warranteed for as long as you own 
your car. Limited warranty details 
in store. The ultimate shock for 
riding comfort and control. 
Сапуош........... 17.97. 
Also shown Gas-Magnum, carry 
ЗП a 23.97 ва 
Also shown Monroe-Matic Plus, 
carry out......13.97ea. 7 

Gas-Matic Struts, carry out | 
ie 29.97-44.97 ea. 


Shock and strut installation available | (Й 
only in stores with service. hy 


The quality you need, 
the price you want. 


eS SS зт ee nm 
ч — = -= == == ==> == == 


5м 


Make tracks to 
Kmart before this 
sale ends. 


Uniroyal Laredo. 40,000-mile 
Limited Warranty, deep wide tread 
for long wear, multi-ply for added 
strength. 


Uniroyal Tiger Paw Il. 45,000- 
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MU Uniroyal Tiger Paw Plus 


Tires for Pickups, Vans & 4 x 4s. 


ipae р | niroyal Laredo [PRCE | — | 92Е — — | РАК 
mile Limited Warranty, responsive ПОМОНИ... ЖЕННИ 2 
NEE P235/75RISXL-AWL | 79.97 [31x10.50R15/6-RWL | 99.97 РІББУВОВІЗ . РООБІУВІ4 || | 54.9 


handling, firm traction, wide foot 
print for long mileage. 


[C] Uniroyal Tiger Paw Plus. 


| Р165/80В813 Р205/75815 | 56.9 
P175/80R13 42.97 P215/75R15 | 58.8 
P185/80R13 — | 44.97 | Р225/75815 | 80.8 


30x9.50R16/6-RWL | 89.97 |LT235/85R16/10-BW- 
RWL— Raised White Lettering | BW—Blackwall 
Uniroyal Tiger Paw Il 


LT235/85R16/10-BW | 99.97 | 


ж раю S. PRICE | SIE [раке] | РІВБЛ5ВМ — | 47.97 | Р235/75815 
tot рн аре т s тин LS] РОЛІ 
only GOTON MURD РИВЗ  [35ST| PISTA | 49.7 | Uniroyal Tiger Paw A/S 


construction, white sidewall styling. [ Р175/80813 | 38.97 | | P205/75R15 P155/80R13 P205/75R14 | 40.8 

, 1 | — Pi85/80R13 | 40.97 P215/75R15 | 51.97 | 30.97 РОО5/75815 — | 42.8 
Uniroyal Tiger Paw All Season. [ PIBSTSRI4 8 | 42.97 |  P225/75R15 Г Р175/80813 | 33.91 | Р215/75В15 | 43.9 
35,000-mile Limited Warranty, radial- P185/70R14 43.97 P235/75R15 P225/75R15 | 45.9 
ply construction, featuring two P195/75R14 — | 45.97 | ә || Р18575814 — | 36.87 | | РОЗБ/Т5ВІ5 | 46.9 
steel belts, flexible sidewall E ; 


construction. B | 


Bridgestone Tire. 55,000-mile 
Warranty, responsive handling, 
resists shoulder wear, speed rated 
to 112 mph. Model 5-402. 

Limited Tread Wearout Warranty details in 
store. Mounting included. No trade-in 
required. Road Hazard Warranty available. 
Details in store. Tires and services available 
only in store with service. Tire prices do 
not include state disposal fee, if applicable. 


Everyday low prices. 


K MART” ADVERTISED MERCHANDISE POLICY 

Our firm intention is 1o have every advertised item in stock 

| on our shelves. If an advertised item is not available for pur- 

chase due to any unforeseen reason, Kmart will issue а Rain | 
on request for the merchandise (one item or | 

family quantity) to be purchased at the sale price whenever 


—— jo MED LE | | P215/75SR15 
| о 4.97 | P225/75SR15 | 
97 | Р235[755Ң15 
P185/805R13 P175/70SR13BW 

.97 | P185/705R138W | 47.97 
P185/70SR14BW | 50.9 
| P205/75SR14 | 80.97 - 54.9 


On sale from April 28-May 11, 
1991, atall U.S.A. Kmart stores. 


The quality- you need, E, 
the price you want. 
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Readers Talk Back | 


Recently I learned the result: The 
body of the couple’s missing son was 
found by GPR. The POPULAR SCIENCE 
piece made it happen. 

Neil McAleer, New Cumberland, Pa. 


Feb.], now costs $299. 


THE OBLIQUE-WING GLIDER: BUILD YOUR OWN 


Many readers requested information on 
building a model oblique flying-wing glider 
like the one shown in February's “From the 
Editor" about that month’s cover story, “The 
Next SST.” Dr. Robert T. Jones, inventor of 
the wing concept, drafted these plans. 

To make an oblique-wing glider, start with 
a strip of balsa wood that's one inch wide, 
146 inch thick, and 8"» inches long. You'll al- 
so need some small pieces of "z-inch- 
thick balsa for the end fins. The rear fin 
should be somewhat larger than that of the 
forward tip. A tab of '^«inch balsa glued to 
the underside's center serves as a hand- 
hold for launching the model. Cyano- 
acrylate adhesive works best for assem- 
bling the parts. 

Mark a line on the inch-wide balsa strip 
1⁄4 inch from its leading edge; this is the line 
of neutral pitch stability. For stability, the 
glider's center of gravity must be posi- 
tioned slightly ahead of this line; to do this, 
you need a nose weight. A short wood 
stick with a blob of modeling clay at its tip 
works well. Glue the weight to the center of 
the wing's underside at an angle of 45 de- 
grees to the leading edge. 

To determine the center of gravity, mount 


AIRFOIL CROSS SECTION AA 


TRAILING EDGE CURVED UP | LEADING EDGE ROUNDED 


a pencil in a vise with its point upward. 
Carefully move the glider around on the 
pencil tip until you find the balance point. A 
gentle downward push marks this point. If 
necessary, add or subtract clay from the 
nose weight until the center of gravity is 
correctly positioned. 

Next, trim the glider to counteract its ten- 
dency to dive. With sanding block and fine 
sandpaper, bevel the airfoil section’s un- 
derside upward, starting about * inch 
ahead of the trailing edge. Then use the 
sanding block to smooth and round the 
wing's leading edge. 

To add curvature to the trailing edge, 
moisten the balsa wood and bend it up- 
ward. Too much curvature will cause stal- 
ling or poor gliding performance; too little, 
and the model will dive. Determine the ex- 
act upward curvature by flight tests. A hint 
for smooth gliding: The oblique wing be- 
haves best when launched with its right- 
hand, or rearward, wing tip slightly lower 
than the left one. 


Editor's note: The price of Mind- 
Link, the software program that fos- 
ters creative thinking and problem 
solving [^Electronics Newsfront,” 
РЕ 
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“Henry Kloss brought Dolby 
sound, Cro, cassette : 


Advent in the TUS. — 
| Now bes at it again at Cam- 
bridge SoundWorks, selling di- 
_ | ‘rect to the public." 


Audio Catalog 


At Cambridge SoundWorks we manufacture 
speakers and music systems designed by Henn 
Kloss (founder of AR, KLH & Advent), and we se 
them from our factory in Newton, Mass. We also 
sell selected audio components from brands like 
Philips, Pioneer and Denon. Because we sell fac- 
tory-direct, you can save hundreds of dollars on 
components and systems. We sell nothing but "the 
В stuff.” Our knowledgeable audio experts will 
elp you make the right choices, without being 
pushy. And you can call toll-free for advice or 
“hook-up help" 365 days a year – even holidays. 
This is the simplest way to get the right deal on 
stereo components...and there's virtually no risk. 
* Call toll-free for factory-direct savings. 
* Audio Experts will answer all your 
questions, before and after you buy. 
* 30-day money-back satisfaction guarantee. 


New From Henry Kloss-Ensemble 
Subwoofer-Satellite Speaker System 


A new, very affordable, 
single-subwoofer 
version of the system 
Audio magazine said 
"may be the best value 
in the world.” | 


1-800-AKA-HIFT 


24 hours a day, 565 days a year (800-252-4434) 


154 California St., Suite 126MY, Newton МА 02158 
* In Canada call 1-800-525-4434. Fax: 617-352-9229 
Outside U.S. or Canada 617-332-5936 


©1991 Cambridge SoundWorks Ensemble is a гері trademark of 
Cambridge SoundWorks. AR & Advent are trademarks of International Jensen, Inc. 


MITCHELL J. ALBALA 
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IDENTIFYING CALLERS 
Devices that display callers’ phone numbers have been available for more than a 
year ["Look Who's Calling,” July "90), but Northern Telecom’s $60 Interlude is 
the first residential unit that displays names too. To use the device, you subscribe 
to a Caller ID service offered by phone companies іп 12 states. 


Five computer companies and a 
sports helmet maker teamed up at 
the National Institute of Standards 
and Technology to show how small 
machine shops con create products 
using off-the-shelf software. The re- 
sult: an aerodynamic helmet for the 
U.S. speed-skiing team. 
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MARCELLE M. SOV 


AND JUDITH ANNE YEA! 


PARTNER 


Pro Bridge 500 challenges serious 
players. The $400 unit plays rubber 
and duplicate bridge and has five 
bidding systems and 11 bidding 
conventions. Coaching features help 
develop your expertise. Saitek 
Industries, 229] W. 205th St., 
Suite 101, Torrance CA 90501. 
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Roll the Scale Master's wheel over blueprints to determine lengths, areas, and vol 
umes accurately. The three-ounce digital device stores 42 scales for reduced or err 
larged plans, but can be programmed for unusual ratios. Calculated Industries, 
22720 Sovi Ranch Pkwy., Yorba Linda CA 92687. Price: $130. 


MELT-AWAY 
PACKING 

Unlike polystyrene packing “peo 
nuts," Eco-Foam is 95 percent com- 
starch ond decomposes instantly 
when saturated with water. From 
American Excelsior Co. of Arlington, 
Texas, Eco-Foam is about twice the 
price of polystyrene. 


HAND-HELD EDITOR 


Conon's VE-100 Personal Video Editor memorizes 
the starting and ending points of up to four sep- 

arate video scenes, then automatically as- | 
sembles them in the order you select— 
copying them from a camcorder to a 
VCR, for example. Price: $270. 


BILL HOSNER 
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MAGNETIC SHIP 
The Yamato 1, scheduled for launch in Japan's 
Osaka Bay this summer, is the first fullsize magneti- 
cally driven ship. Seawater enters the hull through 
ducts that are surrounded by huge superconductive 
electromagnets. When electric current passes 
through the water, a repulsive interaction between 
the magnetic and electrical fields propels the water 


through the ducts, driving the 98-footdong ship for- 
word. Estimated top speed: eight knots. 


Rap 
KEYBOARD 


A scratch pad on ће Rapman elec 
tronic keyboard lets you create 
scratching sounds like those used in 
rap music. The $100 unit has a 
voice changer, 30 background 
rhythms, and 25 preset sounds. 
Casio, Box 7000, Dover NJ 07801. 


The 7700 Personal Fax Answering 
System attaches to your fox ma- 
chine so you can store, retrieve, and 
forward faxes. Enter a code and o 
few commands from a touch-tone 
phone to retrieve or forward up to 
30 pages. Соде-А-Рпопе, Box 
5656, Portland OR 97228; $499. 


POCKET 
MICROSCOPE 
A built-in light on the Lensman 
monocular microscope lets hobby- 
ists or scientists view opaque ob- 
jects or slides at 80x or 200x 
magnifications. An optional adapter 
attaches Lensman to a 35mm сот: 


era. Inlet, Inc., One Saunders Ave., 
San Anselmo CA 94960: $200. 
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SPEED 
DOUBLER 

A powerful 486 microprocessor in 
the PC Positive 486/33 personal 
computer makes it nearly twice as 
fast as 33-megahertz 386-based 
designs. The 486/33 is one of the 
first 486-based systems priced at 
less than $4,000. The computer 
features a 64-kilobyte cache memo- 
ry and a 200-megabyte hard disk 
drive. Also included is a Super VGA 
color monitor and Windows 3.01. 
Positive Corp., Box 2101, 
Chatsworth CA 91313. 


12 • POPULAR SCIENCE MAY 1991 


WHEELS с 
Secure your car or trailer against 
theft with this immobilizing clamp. 
Lock one arm over a wheel nut, 
then tighten the second arm 
against the wheel's inner side. 

Safe & Secure Products, Chestnut 
Ct., Mangosfield, Bristol BS17 

317 England. 


` ¿COMPRENDE? 


The first in a series of speaking bilin- 
gual dictionaries from Franklin 
Electronic Publishers, the Spanish 
Master/ Maestro Inglés SM-600 
helps teach English to Spanish speak- 
ers. The $300 device pronounces, 
defines, and spells 250,000 words 
in both languages and offers sample 
sentences, grammatical help, and 


, word games. 
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COLORFUL 
GAME 


À colorful alternative to Nintendo's 
Game Boy, Sega's Game Gear feo- 
tures о backdit screen that displays 
32 colors. Sega of America, 573 
Forbes Blvd., Box 2167, South San 
Francisco CA 94080. Price: $160. 


LIGHTNING 


DETECTOR 

The Advanced Warning Intracloud 
detector senses optical and radio 
frequency signals produced by thun- 
derstorms, enabling it to detect the 
cloud-to-cloud lightning that pre- 
cedes ground strikes. By Airborne 
Research Associates (46 Kendal 
Common Rd., Weston MA 02193), 
it costs $400. 


The Spinshot, developed by Pulitzer Prize-winning photojournalist Rick Corrales 
and marketed by Karl Heitz, Inc., takes а 360-degree, severrinchtong panor- 
amic picture on regulor 35mm film. The exposure is made through a slit as the 
camera spins around, powered by a steel spring motor. The Spinshot costs 
$600. Karl Heitz, Inc., Box 427, Woodside NY 11377. | 
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Code-APhone’s Epic 9000 operates 
in the interference-free channels 
above 900 megahertz, increasing 
clarity and range to about one-half 
mile from the base station, or dou- 
ble that of conventional cordless 
phones operating in the 46-to-49- 
megahertz frequency band. Соде-А- 
Phone Corp., Box 5656, Portland 
OR 97228. Price: $250. 


SPINNING 35 


SAILING 

Passengers will enjoy smooth, quiet 
sailing aboard the SSC Radisson 
Diamond luxury liner with its extra- 
stable double hull. The $125 million 
410-footong ship will carry 354 
passengers plus crew when it’s 
launched in May 1992 in Finland. 
Passenger rate: S600 per day. 
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Stuff lawn dippings into biodegrad- 
able netting for easier composting. 
The $30 Quicker Packer's funnel 
holds the netting, which comes in 
25-footong sleeves that can be cut 
to size. Refills cost $15. Pfister 
Enterprises, 275 Wagaraw Rd., 
Hawthorne NJ 07506. 


BORN IN THE U.S.A. 
An outgrowth of the Honda Accord sedan, the Accord station wagon is the first 
Honda vehicle primarily designed, engineered, and manufactured in the United 
States. Тһе LX has a 125-hp four-cylinder engine; the EX, an upgraded 140-hp 
engine; from $17,300 for the LX manual to $19,800 for the EX automatic. 


JIM MC CRAW 


No one has to guess which line 


of American trucks 15 built best. 
For ten years running, consumer 
surveys have 
said "Рога " 

But what about 
the interiors? What's inside? Defi- 
nitely not what you might guess. 


Inside, the full-size Ford pickup 


Is surprisingly spacious. Luxurious. 


The contoured seats are as com- 
fortable as they are durable. The 
ergonomically placed instruments 
are So easy to use. 
Convenience and 
comfort amenities 
are too numerous to list here. 
But, even though this full-size 
pickup outsells any other, Ford is 


determined to make it even 


* Average of consumer-reported problems in a series of surveys of all '81-'90 It. trucks designed and built in North 


America. Sales by Division. 


Note: the captain's chairs shown on the previous page are optional. 
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better-inside wd out. 
The competition may not be 

comfortable with that kind of 

thinking. But, it’s a safe guess you 


will be. 


THE BEST-BUILT, BEST-SELLING AMERICAN TRUCKS 
ARE BUILT FORD TOUGH. 


| 
"ру LE 


LIFTING- 
BODY JET 


Airbus Industrie engineers drew from 


which най кодів additional ії 
saving fuel. The huge craft would 
accommodate more than 600 pas- 
sengers and have a range of at least 
8,000 miles. If Airbus Industrie de- 
cides to build the craft, it won't fly 
until the year 2003. 


LIVE-WIRE 
FINDER 


ls the circuit on or off? Unlike other 
testers, the Circuit Finder plugs into 
an outlet and if power is detected, 
sends a radio signal to activate 
on alarm in the receiver you 
ь carry to the circuit breaker. 
Made by Positive Corp. in 
Chatsworth, Calif., the 
device costs $35. 


EVERYONE EXERCISER 


The CMF exercise machine can be reconfigured to simulate the movements re- | 
quired in such sports as golf, swimming, baseball, football, or tennis. Used in | 
health clubs, clinics, and training camps, the СМЕ costs $1,995. Performance 
Health Systems, 2345 Waukegan Rd., Suite N-190, Bannockburn IL 60015. 


TWO-SEATER | 


The Icontroller, a $100 mouse 
alternative, attaches to a laptop PC so 
This egg-shaped two-seated runabout is driven by a 20-hp 280-cc engine through you con take mouse-driven software 


а continuously variable transmission. The result: a 60-mph top speed. The 95- 
inchtong Scooter could be in production by the mid-1990s, according to motorcy- 
cle maker Piaggio V.E. (Viale Rinaldo Piaggio 23, 56025 Pontedera, Italy). 
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on the road. Suncom Technologies, 
6400 W. Gross Point Rd., Niles IL 
60648. 


~~~ | 


If you ever wanted to drive one of these, 
Bosch will help you get started. 


Get started with Bosch Platinum Plugs 


and get a*1 rebate plus a chance for a trip 


Right now, when 
> you buy 
~ a set 
of Bosch 
Platinum Spark Plugs, you'll get 
quicker starts, smoother acceleration 
and improved fuel efficiency. But 
that's not all. You will also get a 51 
rebate and automatically be entered 
into a drawing to win one of five 
all-expense paid trips to the world 
famous Jim Russell Racing Drivers 
School at Laguna Seca Raceway in 
Monterey, California. ‘Transportation, 
lodging, meals and a three day 
Techniques of Driving course are 
all included in the trip. 
Five sweepstakes drawing winners 
will learn the basic skills needed 
| to maneuver 
“eq the historic 
| 2.2 mile course 
| that has 


ew THE UNITED STATES OF AMERIC TU n Uu 
tt o rr 3 


Official Entry Form 
Name: 
Address: 
D он нн AE Zip: 


Vehicle Owned: 


Enter the Bosch Spark Plug Rebate/Sweepstakes. 
Offer expires August 31, 1991. 


Г] Yes, Id like the $1 rebate on the set of Bosch Platinum Spark Plugs | bought and 
would like to be entered in the sweepstakes. I've filled out this Coupon entry form, 
enclosed my receipt with purchase price circled, and the UPC Bar Code from the 
Spark pioa растае е. Send to: Bosch Spark Plug Rebate. PO. Box 1875-С, Young 
America, MN 55551-1875. 


(J No, | don't want the $1 rebate, but please enter те in the sweepstakes. Send to: 
Bosch Spark Plug Sweepstakes, PO. Box 1389, Young America, MN 55594-1389. 


Г] Please send me more information on the Jim Russell Racing Drivers School. 


to the Jim Russell Racing Drivers School. 


challenged the likes of Rick Mears, 
A] Unser Jr. and Michael Andretti. 
Of course, they've been driving 
and winning with Bosch plugs for 
years. And you can get the same 
winning performance with a set of 
Bosch Platinum Spark Plugs. So if 
you want spark plugs that perform as 


well off the track as they do on, don't 
settle for anything less than Bosch. 

After all, if you get started with a 
new set of Bosch Platinum Plugs 
today, you may find yourself start- 
ing a Formula Racer at Laguna Seca 
tomorrow. For the retailer nearest 
you, call 1-800-882-8101. 


Limit of one rebate per household. Good on purchase of Bosch Platinum Spark 
Plugs at retail locations or when Bosch Platinum is purchased where you get rn 0 
plugs installed. Rebatê ній ü ood only on purchases prior " Au ud Y id 
postmarked б E tember 15, 1991. Void where prohibited by law. 
redemption. ALL ENTRIES AUTOMATICALLY ENTERED IN EEPSTAKES | DRAWING. 

No purchase necessary to enter sweepstakes. Complete entry form or a 3" x 5" 
facsimile including name, address, city, state, zip code and mail to above address. 

Enter as often as you wish, but each entry must be mailed separately. Sweepstakes 
entries must be postmarked by September 15, 1991. 

sponsor not responsible for lost, misdirected or delayed entries. Five prize winners 
will be selected in a random drawing no later than October 31, 1991. Winners will be 
notified by mail and required to sign an Affidavit of Eligibility and Release which must be 
completed and returned within 15 days of notification or prize will be forfeited and 
awarded to an alternate winner. eese will be paid for one pon. 

Prize includes transportation, lodging, meals and a three d Course at the Jim 
Russell Racing Drivers School. Approximate Retail Value $3,000. Sweepstakes open to 
all residents of U.S., age 18 or older and a licensed driver, except employees of Robert 
Bosch Corporation, their immediate families, affiliates, retailers or agencies. Robert 
Bosch Corporation, its affiliates, subsidiaries, advertising agencies and judging organiza- 
tions shall not be held responsible for injuries, losses or damages of any kind resulting 
from acceptance or use of prize. Void where prohibited, taxed or restricted. Subject to 
Federal, State and Local regulations. 

Odds on н depend оп number of entries received. No transfers, substitutions 
or cash equivalent of prizes. All taxes are the sole responsibility of the winners. A list of 
winners can be obtained by sending a self-addressed, Stampe ed envelope to Bosch 
Sweepstakes List Request, PO. Box 1881, Young America, MN 55551-1881. Request 
must be received by November 15, 1991. 


OWL Robert Bosch Corporation, Sales Group. The Bosch name and symbol are registered trademarks. 


BOSCH 


The Ultimate Spark Plug 


Mow ‘N’ MULCH 


Turn your Bolens or Troy-Bilt riding mower into an instant mulcher by attaching 
Garden Way's Grass Reduction System. The device forces clippings into a chamber 
with three blades and a turbo-driven fan, which keeps clippings airborne until fine- 
ly chopped. Mulched clippings decompose quickly, making bagging unnecessary. 
Garden Way, 102nd St., 9th Ave., Troy NY 12180. Price: about $325. 


NORMAN 5. MAYERSOHN 


Panasonic's SL-PH] compact CD 
player /clock radio fills the niche be- 
tween a Discman and a boom box. 
The $230 unit, which has a builtin 
amplifier and three-inch speakers, 
weighs three pounds and fits into a 
briefcase, so you can take it to and 
from the office. The battery-powered 
CD player comes with an AC 
adapter. 


" TRANS- 

Three accessories for Nintendo's 
Game Boy make the machine easier 
and more fun to play. The amplifier 
provides speaker sound, the 
magnifier gives 2x magnification, 
and the light lets you play in the 
dark. Prices: $8 to $15. Nuby 
Manufacturing Co., 30 Fitzgerald 
Dr., Joffrey NH 03452. 


WEATHER 
ALERT 


Midland's model 7 4-107 is а wire- 

- less FM intercom and VHF weather 
monitor. The $130 unit gives all-day 
weather information from three 
National Weather Bureau stations 
and alerts you to impending storms. 
Midland International, 1590 N. 
Topping, Kansas City MO 64120. 


To lighten the demands for attention on rush-hour drivers, Toyota's Photic concept 


car employs optical sensors that read and react to traffic signs and road condi- 
tions. The advanced design exercise is an aircraftstyle fore-and-aft two-seater. 
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CARD 
28-150 WR GORA > 


When you no longer need a hands- 
free headlamp, simply fold TopSpot 
into a conventional flashlight. The 
light swivels 45 degrees on the 
headlamp to target your work area 
better. Four AA batteries in the $30 
light power a krypton bulb. Stream- 
light, Inc., 1030 W. Germantown 
Pike, Norristown PA 19403. 
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HEART 
WATCHER 
Place two fingers over a sensor in 
Casio's BP-100 watch and in 30 
seconds your pulse rate and diastolic 
and systolic blood pressure are dis- 
played, plus a tiny electrocardio- 
gram sweeps across the display. Up 
to 30 readings are stored in memo- 
ry with the date and time, and the 
last 21 readings create blood-pres- 
sure bar graphs. The $160 watch 
will be available in August. 


PACIFIC 
FLYER 


After a failed attempt, hot-air bal 
loonists Richard Branson and Per 
Lindstrand shattered records with a 
6,/00-mile flight across the Pacific. 
The 96-foottall Virgin Otsuka Pacific 
Flyer is made of Ripstop nylon bond 
ed to metalized polyester film, 
which traps solar heat to save fuel. 
(“What's New," May “90]. 


VIDEO TO GO 


Starmoker, a walk-in studio, lets you 
star in take-home VHS videos. You 
select a program—trom a simple 
moving backdrop to flying a jet 
fighter—via a touch-screen, insert 
cash or credit card, and start ће ос 
tion. At sites in Los Angeles and 
Canada, a three-minute video costs 
$5 to $15. Videogram International 
Corp., 600-1190 Melville St., 
Vancouver, B.C., Canada V6E ЗМІ. 


A five-speed automatic transmission from Germany's ZF one-ups four-speed gear- 
boxes by keeping engine rpm in the ideal operating range. Three driver-selectable 
shift modes optimize programming for economy, performance, or icy road starts. 


пи б І 


AT&T's Security System 8300 lets 
you protect up to 48 entry points of 
your home, assign temporary access 
to guests, and control lights or appli- 
ances in the event of an alarm. The 
key pad also serves as an intercom 
and phone. Installed cost: $2,000 
to $2,500. 


Ce 


CONVENIENT 
TRIMMER 


Clipstik’s built-in six-volt battery eliminates 
the need for a separate battery pack or 
the extension cord required for most 
trimmers. The 5.5-pound device uses 
easy-to-replace nylon line cartridges instead of spools. Made by Weed Eater, 
Clipstik runs for about 45 minutes on an overnight charge; $50. 


SENSE-SATIONAL TV 


Designers mounted speakers on the sides of this 31-inch television ($1,899) for 
higher fidelity and extended bass response. One of six color TVs in Thomson 
Consumer Electronics’ ProScan line, the set features an anti-glare, anti-static 
picture tube, Dolby Surround Sound, and an on-screen graphic equalizer. Currently 
on sale in some cities, the new TVs ($499 to $2,799) and a laser disc player 
(S899) will be available nationwide by year's end. 


FAMILY CRUISER 


Oldsmobile's 1992 Eighty Eight Royale LS gets standard antilock brakes and a 
driver's-side air bag. General Motors’ 170-hp 3800 V6 engine drives the front 
wheels through a four-speed electronically controlled transmission. The interior 
seats six, and there's 17.7 cubic feet of trunk capacity. The car's impressive 0.31 
coefficient of drag contributes to its estimated 19 city/28 highway EPA fuel 
economy. The sticker price is not yet set, but should average about $20,000. 


BLANKET 
The 40-by-60-inch PopOpen blanket 
stays flat once it's opened, thanks 
to a spring steel frame. It folds into 
a 20-inch carrying case when not in 
use and has a matching pillow. 
PopOpen Co., Box 23, Pacific 
Palisades CA 90272. Price: $40. 


"X MARKS 
THE SPOT 

The proprietary coating on Square- 
Xterior screws makes them as 
weather resistant as stainless-steel 
screws, but they're half the price. 
The Woodworkers’ Store, 21801 
Industrial Blvd., Rogers MN 55374. 
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Corrosion closeup 


The corrosion that occurs in cars, 


Science Newsfront 


bridges, batteries, and other places | 


causes $82 billion of damage a year in 
the United States, according to one es- 
timate. To find ways to inhibit corro- 
sion, scientists need to investigate 
electrochemical changes that take 
place at the atomic level. But until re- 
cently, the difficulty of studying metal 


| surfaces immersed in liquids has frus- 


trated efforts at direct observation. 
Now two physicists at the University 
of California in Santa Barbara, work- 
ing with a chemist from the Universi- 


| ty of Illinois at Urbana, report that 
| they have used an atomic force micro- 


scope (AFM) to take detailed pictures 
showing both the deposition and strip- 


| ping of copper atoms. 


Invented about five years ago, the 
AFM has a sharp diamond probe that 
works like a phonograph stylus—but 


chemistry of its own,” says Paul K. 
Hansma, a physics professor at UC 
Santa Barbara. "The AFM turns out 
to be more useful because its probe 
doesn't interact with the surface." 

With the AFM, Hansma and his col- 
leagues have already learned that 
switching from one electrolyte to an- 
other can change the way in which 
copper atoms are deposited on gold 
atoms. “In perchloric acid, the copper 
atoms showed the same spacing as the 
underlying gold, but the rows were ro- 
tated thirty degrees," says Andrew A. 
Gewirth, an assistant professor of 
chemistry at the University of Illinois. 
"The copper didn't fit properly in the 
gold holes. But in sulfuric acid, the 
copper fits," says Gewirth. "We think 
it's being stabilized by the acid." 


| Trouble in the cosmos 


with a tracking force that is more | 


than a million times weaker. Ground 
to about the width of an atom, the 
probe traces the bumps formed by in- 
dividual atoms as it moves across a 
surface [^Seeing Atoms,” April '89]. 
Scientists have also used an instru- 
ment called the scanning tunneling 
microscope (STM) to study electro- 
chemical reactions, but it has proved 
troublesome. Because the STM works 
by analyzing an electric current flow- 
ing between its probe and a sample's 
surface, “the probe does some electro- 


Last month's story, “The Cosmic Con- 
nection," detailed the triumph of par- 
ticle physicists in bolstering both the 
Standard Model, which explains the 
behavior of elementary particles and 
fundamental forces, and the cosmolo- 
gists' Big Bang theory, which de- 
scribes the birth and evolution of the 
universe. But the story also said that 
recent findings had placed the validity 
of some details of the Big Bang theory 
at risk—namely the cold dark matter, 
or CDM, theory. Now some new astro- 
nomical observations have deepened 
the doubt. 


Gravitational force is proportional | 
to mass, and observations of gravity's 
effects on the celestial motions of 
stars, galaxies, and the brilliant ob- 
jects known as quasars show that the 
amount of matter we're able to see can 
be only a fraction—no more than 10 
percent—of what must exist. Many 
astrophysicists and cosmologists had 


speculated that cold dark matter—in- 


visible, slow-moving exotic particles 
that many believe are Wimps (weakly 
interacting massive particles)— 
makes up the long-sought missing 
mass in the cosmos. But the recently 
announced results of a sky survey per- 
formed by the Infrared Astronomical 
Satellite “sound the death knell” for 
the CDM theory, according to one not- 
ed astrophysicist, Jeremiah P. Ostrik- 
er of Princeton University. 

The survey found immense con- | 
glomerations of galactic structures, in- 
cluding a “great wall” containing | 
thousands of galaxies and stretching 
at least 500 million light-years. Based 
on the particle physics mechanisms 
implicit in the CDM theory, there 
could not have been enough time in 
the life span of the universe—a calcu- 
lated 10 billion to 20 billion years—for 
large numbers of anomalies such as 
the great wall to condense and form 
out of invisible, weakly interacting 
particles. By one estimate, the uni- 
verse would have needed 100 billion 
years to reach its present state if the 
CDM theory were correct. 


Individual atoms appear as bumps in images produced by an atomic face microscope. The image on the left shows a layer of copper atoms (upper half) de- 
posited on gold atoms (visible in lower half). The other image shows how electrochemical corrosion strips off the copper layer. 
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The final blow fell in January, when 
one of the leaders of an international 
team operating the German Roentgen 


| Satellite announced at a meeting of 


the American Astronomical Society 


that the craft had taken X-ray pic- | 


tures of the universe farther out—and 
therefore further back in time—than 
ever before. They showed a cluster of 
quasars that must be roughly 10 bil- 
lion years old. Again, the CDM theory 


| seemed to be at a loss to account for 


the non-random distribution of 
quasars so soon after the Big Bang. 


At the same meeting, astronomers | 


from Los Alamos National Laboratory 


and Moscow’s Institute for Nuclear | 


Research proposed that the universe's 
missing matter could be composed of 
small stars called brown dwarfs. Be- 
cause they would be only a few thou- 
sandths to one-tenth of the sun’s 
mass, they would be much fainter and 
difficult to detect. The astronomers 
said such objects would naturally 
form within primeval clouds of hydro- 
gen gas that appeared after the Big 
Bang as the result of an interaction 
between hydrogen atoms and intense 
photons of background radiation 
trapped within the shrinking gas 
clouds. These clouds eventually con- 
tract enough to create the galaxies; 
the brown dwarfs would surround 
them in dark galactic halos. 

And, in February, Joseph Silk, an 
astrophysicist at the University of 
California, Berkeley, suggested that 
the baffling missing matter could well 


consist of Machos, massive astrophys- | 


ical compact halo objects. These clus- 
ters of the burnt-out embers of mas- 


sive stars would also form dark halos | 


around galaxies.—Arthur Fisher 


Organisms ranging from the tiniest 
bacteria to the largest whale have 
iron-storing proteins called ferritins. 
In emergencies, the iron stored in hu- 
man ferritins can be used to make 
hemoglobin—the iron-based oxygen- 
carrying molecule in blood. 

“Ferritin has an outside coating of 
protein material, and the inside is a 
core of iron atoms," says Stephen J. 
Lippard, a chemistry professor at the 
Massachusetts Institute of Technolo- 
gy. As many as 4,500 iron atoms may 


molecule. “Nature has found a way to 
pack them in without making rust," 
says Lippard. Scientists don’t know 
how these clusters are formed. 

Since 1984, Lippard and a group of 


| researchers have been synthesizing 


small molecules as models for the iron 


The “molecular ferric wheel" contains 10 ferric ions (gray) in a circular array. Attached to the ring are 
oxygen atoms (red), carbon atoms (black), and chlorine atoms (green). 


core in ferritin. The largest one they 
have made so far has 17 iron atoms. 


The most beautiful one, however, was | 


recently obtained by graduate student 
Kingsley L. Taft, who discovered that 
golden crystals spontaneously formed 
in a chemical solution he was study- 


ing. X-ray diffraction showed that the | 


crystals contained a new molecule | 


consisting of 10 ferric ions in a circu- 
lar, symmetrical arrangement. The 


| molecule's chemical formula is 


| be encapsulated in a single ferritin | 


[FE(OMe)9(O9CCHo9Cl))]19, and Lip- 
pard calls it a “ferric wheel.” The new 


molecule has no known uses, but it | 
might help chemists understand how | 


nature arranges iron atoms in dense 
arrays such as those found in the fer- 
ritin core. 


Diamond tweezers 
By squeezing together the tiny tips of 
two flawless diamonds, scientists at 
Cornell University have produced 
pressures greater than those at the 
center of Earth. They will now be able 
to study new forms of materials that 
exist only at ultra-high pressures. 
Arthur Ruoff and Yogesh Vohra of 
Cornell's materials science and engi- 
neering department, assisted by two gra- 


duate students, constructed a device | 


called a diamond anvil cell, in which 
two diamonds are mounted tip to tip 


minuscule flat surfaces. A steel gasket 
is placed between the diamond tips, 
which are mounted in a powerful vise, | 
and a sample of the material being 
tested is placed inside a hole drilled in 
the gasket. Other scientists have used 
diamond anvil cells to achieve high 
pressures, but the diamond tips and 
gasket hole in the Cornell device are 
especially small. The tips are about. 
one-fifth the diameter of a human hair. 

The scientists tested the device us- 
ing samples of tungsten and molybde- 
num, metals with well-known proper- 
ties. With the vise clamped as tightly 
as possible, they zapped each sample 
with an intense X-ray beam—pro- 
duced by Cornell’s particle accelerator. 
By measuring the diffraction of the X- 
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Squeezed together, these diamonds can 
produce pressures 4,000 times greater than 


with their points polished off to create | that at the deepest spot in the ocean. 
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Number of 
Species 
Monera (bacteria, 
blue-green algae) 
Fungi 


30,800 
5,000 
9,000 


Protozoa 

Porifera (sponges) 
Coelenterata (jellyfish, corals, 
comb jellies) 

Platyhelminthes (flatworms) . 
Nematoda (roundworms) 
Annelida (earthworms) 
Mollusca (mollusks) 
Echinodermata (starfish) 
Insecta 

Non-insect arthropoda 
(mites, spiders, crustaceans) 
Pisces (fish) 

Amphibia (amphibians) 
Reptilia (reptiles) 

Aves (birds) 

Mammalia (mammals) 


12,200 
12,000 
12,000 
50,000 
6,100 
751,000 
123,161 


19,056 
4,184 
6,300 
9,040 
4,000 


SOURCE: BIODIVERSITY, E. O. WILSON, EDITOR 
(NATIONAL ACADEMY PRESS) 


| rays, they calculated that the pressure | 
being put on the samples was 4.16 | 


megabars. (A megabar is 980,000 | 


times greater than the atmospheric | 


| pressure at sea level.) 

In previous experiments, scientists 
using gas cannons and nuclear explo- 
sions have achieved pressure levels as 
high as 100 megabars, but they have 
not been able to maintain these levels 
long enough to study any squashed 
samples. Now that it's possible to sus- 
tain high pressures for long periods of 
time, scientists will be able to find out 
whether the crystal structure of met- 
als such as molybdenum changes at 
high pressures and whether other ele- 
ments such as hydrogen and nitrogen 
turn into metals at high pressures. 


These studies could lead to a better | 
understanding of how chemical bonds | 


are formed. 


Stealth buildings 


Steel-clad buildings and other struc- 
tures near airports can create spuri- 
ous radar signals that confuse air traf- 
fic controllers. Not only do the 
buildings show up on search radar 
screens, but they may also reflect 
identification codes transmitted by 
commercial airliners. Controllers can't 
always distinguish the resultant 
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In this imaginary landscape, the size of 
each organism is based on the number of 
species in its taxonomic group. Entomolo- 
gist Quentin D. Wheeler and science illus- 
trator Frances Fawcett, both of Cornell Uni- 
versity, created the “speciescape” to show 
the scope of biological diversity among bugs, 
for example, relative to humans and other 
mammals (represented by an elephant). 
The monstrous flying insect in the upper 
right-hand corner should probably be much 
larger, because the speciescape includes 
only those species that have already been 
identified. Most species of mammals are 
known, but the 751,000 insect species 


ghost images from real aircraft, so 
they play it safe by providing clear- 
ance for both. This wastes space in al- 
ready overcrowded airways. Worse 
yet, the plane's code may be garbled. 
A British company, Avon Industrial 
Polymers, recently developed a nylon 
netting that eliminates these unwant- 
ed reflections. Avon has long experi- 
ence in making radar-absorbing mate- 
rials for military buildings, tanks, 
aircraft, and ships. The new netting 
uses similar technology, but will be 
less expensive, the company claims. 
Making a building invisible to radar 
adds less than one percent to the total 
construction cost, says Avon. 
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shown in the drawing represent only a frac- 
tion of the number in nature. Some ento- 
mologists have calculated that there may 
be as many as 50 million insect species. 

Many species will probably disappear be- 
fore they can be observed. According to 
current estimates, between one-fourth and 
half of all living. species will become extinct 
within 30 years. Deforestation will obliterate 
hundreds of insect species each day. "We 
may never know in any detail what the 
speciescape truly looked like before the ex- 
pansive growth of human culture," Wheeler 
recently wrote in the Annals of the Entomo- 
logical Society of America.—D. S. 


The company is supplying netting 
for a new $23 million hangar at Lon- 
don's Heathrow airport and is also ad- | 
vising on modifications to a terminal 
building. To install netting in an ex- 
isting building, workers replace any 
outer cosmetic metal cladding with 
fiberglass or other non-reflective pan- 
els. They place the netting inside the 
walls, which may be partially filled 
with thermal insulating material. 
Structural steel framing can be left | 
intact, because it produces only a | 
small percentage of the radar echoes. 
In new buildings, the radar-absorbing 
netting can be included in the original 
design.—David Scott 


Carbon particles in the 
coating of this nylon 
netting absorb mi- 
crowave radar energy 
and convert it to heat, 
just as a carbon resis- 
tor in an electrical cir- 
cuit dissipates a volt- 
age reduction as heat. 


Face-lift for books 


Each year the world loses thousands 
of books to the ruinous effects of time. 
Books printed after 1850 are most at 
risk. Around that time, paper produc- 
ers began adding a sizing agent to 
wood pulp to make the sheets less 
porous. Over the years, aluminum 
sulfate, a component of the sizing 
agent, reacts with ‘moisture to form 
sulfuric acid. This acid breaks down 
the paper’s cellulose fiber, making the 
pages brittle. And 80 percent of books 
are still printed this way. 

A chemical treatment process devel- 
| oped by Chicago-based FMC Corp. can 
add 800 to 2,000 years to a book’s 
life—and strengthen its pages at the 
same time. In preparation for FMC’s 


An array of mirrors focuses an intense 

| beam of sunlight onto a chamber in a solar 
tower. This heats steam and methane, 
causing a heat-absorbing reaction that 


| forms a “synthesis gas” of carbon monox- 
ide and hydrogen. — | 


treatment, books are removed in shelf 
order and put in specially designed 
containers equipped with inflatable 
air bags. "The books are not touched 
by human hands after this point," 
says Dr. Robert S. Wedinger, manager 
of preservation systems at FMC's 
Lithium Division. At FMC's plant, the 
containers are immersed in a solution 
containing a magnesium-based com- 
pound that neutralizes acids and 
strengthens the paper fibers. 

The Library of Congress alone has 
21 million books that need treatment. 
The library's current treatment meth- 
od, using diethyl zinc, neutralizes 
acids but doesn't toughen pages. 

“For years conservators and librari- 
ans have preserved books by hand or 
converted them to alternate formats, 


STORING SUNSHINE IN A CAN 


The synthesis gas can be stored indefinite- 

| ly in tanks at room temperature or 
pumped via pipelines to other places 
where the energy is needed. 


such as microfilm," says Wedinger. 
But workers don't have time to treat 
the growing number of disintegrating 
books by hand, and microfilm is cost- 
ly—about $60 to $70 per book. The 
FMC process will cost between $7 and 
$10 per book.—Marcelle M. Soviero 


Big money for big science 


President Bush's budget proposal for 
1992 includes spending hikes for pro- 
jects like the superconducting super- 
collider, the heavy-lift launch system, 
and an interagency program on high- 
performance computing. At a time 
when defense projects are getting big 
increases, Nobel laureate Leon M. Le- 
derman is calling for a doubling of fed- 
eral aid for academic science. 


Triggered by a catalyst, the synthesis gas 


| reverts to methane and steam, releasing 
| heat that can be used to run an electricity- 


generating turbine. The methane-rich gas is 
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Î JANA BRENNING 


Clean, silent sunshine is a good energy source—until the sun sets 
or the weather turns rainy. To provide energy when it's needed, not 
just when the sun is out, scientists at the Weizmann Institute in Re- 
hovot, Israel, have devised a new method of storing solar power. 

The concept is to use the sun's energy to drive a heat-storing 
chemical reaction. When the reaction is reversed, the heat is re- 
leased. German scientists developed the technique for nuclear re- 
actors; the Israelis have successfully applied it to a small-scale, so- 
lar-powered system. They are now seeking to perfect the 
technique at a full-scale facility. 

Here's how it would work: First, 64 heliostats (sun-tracking mir- 
rors) aim sunlight at a chamber set into a 177-foot-tall structure 
called a solar tower. The focused reflections, up to 10,000 times as 
intense as sunlight, heat methane and steam to temperatures as 
high as 1,600 degrees F, causing them to react and form what the 
scientists call a “synthesis gas” of carbon monoxide and hydrogen. 
This gas can be stored at room temperature in tanks, pumped 
through pipelines, or shipped by truck. 

When the energy is needed, a proprietary catalyst is added to the 


stored synthesis gas. The catalyst triggers the carbon monoxide 
and hydrogen to reconstitute into methane and steam, releasing 
heat that can be used to run an electricity-generating turbine. The 
spent gas mixture is cooled to room temperature, and some of the 
steam condenses. The remaining methane-rich gas is sent back to 
the solar tower to be reused. 

While people usually think of methane as an energy source, us- 
ing it as an energy cache makes sense, explains Dr. Stuart Licht, 
who did some of the project's initial calculations and is now at Clark 
University in Worcester, Mass. “Methane is a very reasonable can- 
didate for the process,” he says. “What you want is a material that 
is lightweight but can store a lot of heat per unit weight.” 

Because the solar tower can collect as much as 3,000 kilowatts 
of energy, the researchers calculate the solar power-storing system 
could provide up to 450 kilowatts of electricity. Although it is a more 
expensive process than burning imported petroleum products, the 
Israeli researchers hope they can make the system economically 
competitive for countries with plentiful sunshine but few fossil fuels, 
such as their own.—Judith Anne Yeaple 
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Mac printers add TrueType 


After Apple Computer introduced its 
lower-cost Macintosh Classic and LC 
models last year (“ЕМЕ Dec. '90], Mac 
mavens anticipated less-expensive 
printers too. In March, Apple offered 
its first ink-jet printer, plus a laser- 
based model that should have a street 
price of less than $1,000. Both printers 
benefit from the company’s first use of 
an outline-font technique to form char- 
acters, called TrueType, meant to chal- 
lenge Adobe System’s widely used 
PostScript. 

Apple's StyleWriter ($599) uses ink-jet 
technology that produces text and graph- 
ics with a 360-dot-per-inch (dpi) resolu- 
tion. The Personal LaserWriter LS 
($1,299) prints up to four pages per min- 
ute. These new printers come with four 
TrueType font families on a floppy disk: 
times, helvetica, courier, and symbol. 

First, some desktop typesetting ba- 
sics. Electronic type is formed by a mo- 
salc of tiny dots. À font, the set of char- 
acters for a particular typeface, size, 
and style, is stored in one of two ways: 
as a ready-to-use bit map or as a scal- 
able outline containing the coordinates 
for the shapes of characters. A bit- 


mapped font is size-specific: If it’s en- | 


larged too much, the text may have 
jagged edges. 
Outline fonts, on the other hand, are 


nr nn FZ 


far more flexible because they can be 
scaled to any size as needed. Before 
they can be used, however, outline 
fonts such as TrueType must first be 
“rasterized —the individual dots that 
form each character must be assigned 
their location. For Apple’s new print- 
ers, the microprocessor inside each 
Macintosh rasterizes and scales type- 
faces to any size for smooth-looking 
type. 

PostScript, however, often rasterizes 
its outlines with microprocessors built 
into the printers themselves, such as 
in Apple’s powerful LaserWriter NTT. 
These added brains make PostScript 
laser printers more expensive. 

In normal mode, the StyleWriter 
prints one-half page per minute; in 
draft mode (180 dpi), up to a page per 
minute. An ink cartridge ($20 to re- 
place) prints up to 500 pages. Unlike 
the similar BJ-10e Bubble Jet printer 
from Canon, Apple does not offer a 
battery option for the 7.5-pound Style- 
Writer, but another company is likely 
to provide one. 

Though Apple’s mainstay low-end 
printer, the ImageWriter II, a dot ma- 
trix device, lists for the same price, the 
StyleWriter is way ahead in print qual- 
ity. The sharp headlines produced by 


the StyleWriter and its reproduction of 


gray shades from a scanned photo- 
graph are impressive. 


Unlike the StyleWriter, the 300-dpi 
Personal LaserWriter LS requires both 
a hard disk and at least one megabyte 
of computer memory; even more mem- 
ory hastens printing. Additional toner 
cartridges, good for about 3,500 pages, 
list for $99. —Michael Antonoff 


. | еде 
Video magnifier 

Camcorders and TV cameras often gath- 
er dust between vacations and birth- 
days, but retired U.S. Navy engineer 
Arthur Berger has discovered a new use 
for home-video gear—as a magnification 
system for hobbyists or visually im- 
paired persons. All you need, in addition 
to a macro-lens, camera,and monitor, is 
a simple support stand. Focusing the 
lens-equipped camera at close range 
gives hobbyists enlarged views of detail 
work on a TV screen. Unclear print be- 
comes easier to read. And photographs 
can be copied or enlarged by taking pic- 
tures of the screen with a film 
camera.—Vernon M. Church 


Combating traffic pollution 


Can computers prevent vehicle grid- 
lock and reduce pollution in one of the 
world’s most congested traffic net- 
works? To find out, New York City has 
launched a $40 million modernization 
program aimed at updating an exist- 


Apple’s StyleWriter ink- 
jet printer (left) has a 
vertically mounted cut- 
sheet feeder that accom- 
modates up to 50 pages. 
The Personal LaserWriter 
(far left), also from Ap- 
ple, handles 50 sheets or 
up to 250 sheets with an 
optional ($195) feeder. 
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MICRO 
TECHNOLOGY 
SLIMS THE 
VACUUM TUBE 


By JOHN FREE 


he flat color screens in pocket TVs and the newest portable 

computers are often liquid-crystal-display (LCD) panels. Now a 

competing flat-screen technology, the field-emission display 

(FED), is just emerging from laboratories. The new displays 
will offer advantages over LCDs—lower power, richer color, and sim- 
pler manufacturing—say its supporters. That makes FEDs better 
candidates for a wide range of portable electronic gadgets and even 
for flat-screen high-definition TVs—screens you will hang on the wall 
like pictures. 

Vacuum microelectronics, the technology behind FEDs, promises 
other important applications and exploits advantages of both vintage 
vacuum tubes and modern silicon-chip manufacturing. The vacuum 
tube, except for the cathode-ray tube (CRT) in your TV and mi- 
crowave tubes in kitchen ovens, has all but vanished from homes. A 
hot heating element within the tubes boils electrons from the cathode 
electrode. By contrast, a FED—one large flat vacuum tube—has 
millions of microscopic cold cathodes. FEDs are made with the same 
deposition and etching technologies that can miniaturize millions of 
transistors on silicon microchips. 

Pioneering research on the so-called Spindt cathodes used in 
FEDs has been under way for decades by Charles (Capp) Зріпаї 
and colleagues at SHI International in Menlo Park, Calif. ["Microtip 
TV," Aug. '87]. Spindt cathodes often look like tiny inverted golf tees. 
When a voltage is applied to a cathode through intersecting elec- 
trodes, a powerful electric field develops at each cathode tip, which is 
often only several atoms in radius. Electrons emitted from the FED 
cathode tip are accelerated through a vacuum by 500 volts on the 
facing anode. The electrons strike 

phosphor elements, making 
them glow (see diagram). 
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Intersecting rows and columns of 
electrodes in FEDs apply signals to 
tiny cathode cones, which beam 
electrons onto a phosphor screen. 
Stripes of black-matrix material 
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Coloray Display Corp., a manufacturing licensee of SRI in Fremont, 
Calif., has exclusive rights to six FED patents. Chris Curtin, a Coloray 
founder, says the glowing phosphors in FEDs reduce power con- 
sumption. Liquid-crystal displays usually rely on back lighting from flu- 
orescent panels. "The back light is just a terrible power hog—using 
about twenty watts," says Curtin, who expects improved LCD panels 
to reduce power demand to 13 watts. In comparison, he estimates a 
14-inch color FED would need only about five watts during typical use 
in a computer. For portable equipment, the reduced power demand 
should mean more-compact designs with smaller batteries and longer 
operation on each charge. 

Curtin also claims FEDs under development promise superior im- | 
age fidelity and will be easier to manufacture than LCDs. Comparing 
future FEDs, ordinary CRTs, and LCDs, Coloray claims its technology 
can match color CHTs, providing more than 16 million colors and 256 
gray levels for high contrast, with 1,024-by-768-pixel (picture-element) 
resolution. Future LCDs might offer fewer than 512 colors and only 16 
gray levels, according to the company. 

Researchers at a French atomic energy commission laboratory 
have been tinkering with FEDs because of their insensitivity to radia- 
tion. Last summer, the French researchers unveiled a 4.3-by-3.5- 
inch monochrome FED. The display panel, formed on a sheet of 
glass, can display television images or graphics with 256 by 256 pix- 
els. The French FED device has approximately 70 million micro- 
scopic cold cathodes. 

Manufacturing FEDs will be considerably less expensive than com- 
parable volumes of LCDs, according to Coloray, although production 
lines for FEDs may not be operating for a few years. Large higher-res- 
olution LCDs are expensive today because the enormous number of 
transistors in the panels must all operate perfectly Numerous pro- 
cessing steps are necessary, and yields are low. FEDs, by contrast, 
need fewer manufacturing steps. They may have dozens or hundreds | 
of cathodes for each pixel. "If one of them isn't working, you'll never | 
notice it,” says Curtin. The moderate power demands of FEDs and 
their high-resolution potential also make them good candidates for up- 
coming high-definition TVs, according to Coloray. 

In addition to displays, researchers are perfecting transistors and oth- 
er vacuum-microelectronic devices—half semiconductor electrodes 
and half vacuum—that are virtually immune to radiation and tempera- 
ture extremes. "Perhaps this new vacuum microelectronics technology 
will provide electronics inside nuclear reactors or inside jet engines or 
in very-low-temperature environments," notes Dr. Henry Gray, a physi- 
cist at the Naval Research Laboratory in Washington, D.C., and one of 
the pioneers in the field. Gray also predicts that another advantage of 
vacuum microelectronics devices, the ability to operate at extremely 
high frequencies—perhaps over one trillion hertz—promises advances 
in improved radio communications and new super-fast computers. BS 


| IN-FLIGHT ENTERTAINMENT 


For bored airline passengers wondering during their flight what part 
of the planet they’re flying over, a British company has created an in- 
formation system that shows them—and keeps them entertained 
—until they touch down. This multi-function terminal, in an advanced 
state of development at GEC-Plessey Avionics in Hants, would be 
built into the back of every passenger seat. Each terminal would 
have a high-resolution color liquid-crystal screen and would be 
linked to a central computer to provide a list of services. For enter- 
tainment, passengers would have a choice of six movies, six audio 
channels, and a variety of arcade and other games. These would be 
selected from a series of scrolling menus controlled by a hand-held 
key pad. 

To those seeking real-time flight information, the system would give 
aircraft position, speed, altitude, arrival time, and destination weath- 
er, together with local maps. The terminals could also enable pas- 
sengers to make reservations for hotels, cars, other flights, and 
browse through a mail-order catalog. Duty-free goods could be or- 
dered and paid for before landing, then collected at the destination 
airport. Because the handset has a built-in microphone, passengers 
could have full radio-telephone service from their seats. 

The interactive computer-based system contains compact-disc read- 
only memories for video and audio programs, eliminating the usual 
videocassette tapes and projection TVs aboard aircraft. The signals are 

| fedto the seat-back terminals through fiber-optic cabling that minimizes 

| electrical interference and cross talk between channels. For first-class 
seats, touted for extended legroom, the screen section would be mount- 
ed on a bracket extending from an armrest. Aside from passenger bene- 

| fits, the system offers airlines the advantage of instant accounting for air- ` 
borne services. GEC-Plessey says major airlines have expressed 
serious interest, with possible deliveries in 1992.—David Scott 


ing traffic-control system. While the | 
| old system, installed in the early "705, 
covers only parts of four city boroughs, 
the modern computer network will 

| control all five boroughs. 

The old system, based on 10 IBM 
1800 computers interconnected to an 
| IBM 4341 mainframe, handles 3,400 
intersections in portions of Queens, 
the Bronx, Brooklyn, and Staten Is- 
land. “The existing equipment is ar- 
chaic and expensive to repair," says 
Robert Rausch, senior associate at 
JHK in Norcross, Ga., the project engi- 
neering company. Each vintage IBM 
computer is 26 feet long, seven feet 
high, and three feet deep. 

The new computers, from Heurikon 
Corp. in Madison, Wis., are only 42 
inches wide, 30 inches deep, and 60 
inches high. These 18 area comput- 
ers—six for Manhattan, 11 for the other 
boroughs plus a backup—are super- | 
vised, in turn, by two Digital Equip- 
ment Corp. VAX 6420 minicomputers. | 

When completed in early 1992, the 
system will synchronize traffic lights 
at more than 12,000 intersections. The 
area computers, which have multiple 
central processors, are connected to 
digital input/output circuits linked, in 
turn, to traffic-signal circuits. Manhat- 
tan's six area computers communicate 
through high-speed modems and tele- 
metry units at each intersection, | Шш ошый ти S 
where traffic controllers are located. ALARM CHRONOGRAPH WITH SEIKO SMART CALENDAR 
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HE OLD! 


Whenever a K&N Filtercharger 
gets dirty, just wash it, re- wl 
reinstall. With its unique oiled 
cotton gauze and screen 
construction, Filtercharger is the 
reusable air filter that can increase 
air flow by twofold, adding up to 15 
extra horsepower. And you won't 
find another ecology smart air filter 
backed by an exclusive Million Mile 
“ыр, Economy, long-lasting 

performance, and d horsepower, 


Filtercharger delivers it all! 
*See complete warranty for details. 
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K&N Filterchargers аге available by 
direct mail. Prices from $22.50. 
K&N Engineering, Inc., P.O, Box 

1329, Riverside CA 92502. 
Catalog $3. 

For Dealer Nearest You, Tech Specs 

and Info Call: 


INFONOW 
1-900-773-7300 
(Have This # Handy: 58-64-25) 
$1. 95 f first minute, 75¢ each additional 
INFONOW"" is a service mark of ОСІ? and is carried on 
AT&T phone lines... for service questions, call DCi's 
INFONOW Consumer Lines Service at (515) 276-0442 
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“Each traffic controller has a com- 
puter adapter in it, allowing it to be 
controlled by the central computer 
with specific timing plans to adapt to 
patterns such as rush-hour traffic,” 
says Heurikon project manager Jeffrey 
Mattox. 

“The idea is to minimize the number 
of stops and delays by synchronizing 
the traffic lights,” says Mattox. “Keep- 
ing traffic moving also cuts down pol- 
lution,” he adds, which is why the fed- 
eral government, along with the city 
and state, is helping to finance the 
project.—Marcelle M. Soviero 


Money manager 


There aren’t many home computer 
programs that are based on the theo- 
ries of a Nobel laureate. Wealth- 
Builder by Money magazine, a finan- 
cial planning and investment-advice 
software package from Reality Tech- 
nologies in Philadelphia, relies in part 
on the idea of asset allocation devel- 
oped by Harry M. Markowitz, a winner 
of the Nobel Memorial Prize for Eco- 
nomic Science. 


WealthBuilder diversifies your port- | 


folio according to your personal finan- 
cial status, your goals, and your taste 
for risk taking. The software can give 
you access to information on 1,200 mu- 
tual funds, 4,600 stocks, and 6,100 


bonds. Quarterly updates of this data | 


base are available for $195 a year. 
Previously available only for DOS 
users, WealthBuilder now has a Mac- 
intosh version with some added fea- 
tures, including a loan calculator and a 
choice of user levels, from tyro to ex- 


| pert. It requires at least one megabyte 


of memory, available in System 6.0 or 
higher, and at least six free megabytes 
on your hard disk. The price is $250. 
—Arthur Fisher 


Talk typing 


Like a tiger in your tank, a "dragon" in 
your personal computer provides extra 
speed and power, especially for people 
who can't, or won't, type. By speaking to 
a high-end personal computer running 
the new DragonDictate speech-recogni- 


| tion system, you can write reports or 


novels, juggle spreadsheets, or handle 


| mailing programs. 


“Speech is the most natural way we 
communicate," says Janet Baker, pres- 
ident of Dragon Systems. "This prod- 
uct lets people use speech to save time 
or because their hands are busy or be- 


| cause an injury or handicap keeps 


them from using a keyboard." 


DragonDictate works with most ex- | 


isting MS-DOS-based word processors, 


SUPERFAST LASER 


Bell Lab laser chip, shown on a dime, equals op- | 
ics nce йи сб н apie aoc 


Although most fiber networks operate at 
lower rates, advanced semiconductor 
lasers used for optical-fiber telecommuni- 
cations can transmit some 2.5 billion puls- 
es of light per second. At such speeds, 
| thousands of telephone calls can be en- | 
coded and carried simultaneously over a 
single hair-thin fiber. Yet researchers are 
looking for still faster lasers, because video 
and computer-graphics data beamed 
through optical fibers demand much more 
bandwidth, or signal space, than ordinary 
telephone calls do. A few high-definition 
TV channels could gobble up the signal 
space occupied by hundreds of phone calls. | 

AT&T Bell Laboratories scientists in Mur- | 
ray Hill, N.J., recently announced they ve 
created a laser chip that generates 350 bil- 
lion light pulses per second, with each 
pulse lasting less than one trillionth of a 

| second. Both the rate and pulse length are 
new world records. AT&T's Young-Kai 
Chen and Ming Wu beamed the pulses 
through 24 kilometers of optical fiber. "This 

| laser is a potential source for future ultra- | 
high-capacity optical-fiber transmission 
systems," says David Lang, director of Bell 
Laboratories Compound Semiconductor 
Device Research Laboratory. 

The researchers used a technique called 
mode-locking, which relies on the collision 
of two pulses within the semiconductor 
structure. This produces a narrow range of 
output frequencies that distorts less as 
pulses travel through fibers.—4J. F. 


spreadsheets, and data bases, and re- 
quires no training. You simply talk to 
the computer, pausing briefly between 
each word. The system "types" as you 
go, and continually learns about your 
voice and speech patterns. It also pro- 
duces a pop-up menu as each word is 
spoken, offering a choice of words it 
thinks it hears, defaulting to the top of 
the list. The system's 30,000-word vo- 
cabulary is large enough to handle 
most tasks in a variety of fields. 

After a few hours of using Dragon- 
Dictate, most people can reach 30 to 40 
words per minute, with the computer 
recognizing more than 90 percent of 
the words the first time, says Baker. 


Ever Wonder What Happens 
To All That Great Colorado Snow? 


It melts, that's what happens. Then it goes romping down the mountainsides, | 
taking rafters for wild and merry rides. It collects in picture-book mountain 
valleys where the summer breeze will catch your sail. And it rolls out onto the 
plains where the power boating and great skiing (the summer kind) begin. 

If you think our snow is fun in the winter, wait till you see it in the warmth 


of the Colorado summer sunshine. For 
information on where to find our melted *OLORADO 
snow, send for your free Summer Vacation SS М2 22 МГЕ as’ м. 


Kit. Or call toll-free and ask for ext.239. 1-800-433-2656 


Colorado Vacation Kit, Box 38700 
Dept. 239, Denver, Colorado 80238 


Name 


City State Zip 


Telephone | 239 
Please allow 3 to 4 weeks for delivery or add $3.50 for First Class. 


| 
| 
| 
| 
| Address 
| 
| 
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The primary users so far are those who 
traditionally generate reports by dicta- 
tion, such as radiologists and people 
with disabilities. 

DragonDictate requires a sophisticat- 
ed computer—a 386-based IBM PC 
with eight megabytes of memory and 10 
megabytes of hard-disk space. The 


| $9,000 system includes software, a plug- 


in speech-recognition board, a noise- 
canceling microphone, and support ma- 
terials. Dragon Systems, 90 Bridge St., 
Newton, Mass. 02158.—Р J. Skerrett 


| Classroom games 


Arcade game enthusiasts may experi- 
ence déja vu if they sign up for driver 
education classes. That’s because a 
popular coin-operated video game, 
Atari Games Corp.’s Hard Drivin’, is 
being adapted for driver-training sim- 
ulators by a number of organizations, 
including Codes-Rousseau, a driving- 
school products company. 

Hard Drivin’ offers an unusual de- 
gree of driving realism, including feed- 
back response from the gas, clutch, 
brake, and steering wheel controls. In 
an arcade, you sit in the driver’s seat, 
start the game with an ignition key, 
and view a simulated instrument pan- 
el and street scene on the video screen. 
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Atari’s Hard Drivin’ arcade game is being adapted for driver's training courses. 


“While other arcade games provide you 
with a hand control, this game pro- 
vides the player with realistic, tactile 


feedback," says Rich Moore, vice presi- | 


dent of engineering at Atari Games. 


Compressing cable video 


Imagine browsing through hundreds, 
even thousands, of video titles, select- 
ing a few, and then watching them at 
your leisure. Now imagine that you 
never have to leave your living room to 


do it. These are some of the promises of | 


a new "instant video" electronic deliv- 
ery system being pioneered by Explore 
Technology, a small company in Scotts- 
dale, Ariz. 

Explore's recently patented "video- 
on-demand" system, which may not be 
available to consumers for several 
years, converts analog videotape sig- 
nals into digital code, compressing the 
audio and video signals enough to send 
them over telephone or cable lines at 
high speeds. Once a library of movies 
or other videotape titles has been digi- 
tized, a unit called an Instant Video Re- 
ceiver (IVR) would enable you to call 
the video library and receive one or 
more titles electronically within min- 
utes. Explore estimates that with high- 
capacity fiber-optic lines, a two-hour 
movie could arrive within 15 seconds. 

Unlike current pay-per-view offer- 
ings, which deliver movies and other 
programs at set times and in real time 
(two-hour movies take two hours), Ex- 
plore’s system is intrinsically a store- 
now, watch-later approach. 


The first IVRs could be very expen- | 


sive, however. Even at compression 
ratios of 100 to 1, a receiver could 
need one gigabyte (1,000 megabytes) 
of memory to store a two-hour movie. 


© 1991 MEM Company Inc., Northvale, NJ 07647 
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| Some of that storage would be ran- 
| dom-access memory, while the rest 


| would be either magnetic or optical 
| drives. 


Aside from eliminating a trip to the 
video store, the Explore system offers 
another potential benefit: selection 


that goes far beyond the current crop | 


of hit movies. “This technology was 
prompted by the recognition that there 
is limited distribution for videos out- 
side of the major titles,” says Explore 
chairman and inventor Richard Lang. 


Noting the paucity of how-to, music, |. 
business, and other videos, he points | 


out, “With electronic libraries, you'll be 
able to locate titles you’d never find in 
a video store.” 


Explore expects to market its tech- 


nology first to the business and edu- 


cational markets, which can spread | 


out the cost among many users. 
—Christopher O'Malley 


Hybrid optical computing 


Even after AT&T Bell Laboratories in 


| Holmdel, N.J., unveiled the first work- 
| ing optical computer last year, many 


scoffed that the technology wouldn't 


| make it to the marketplace before the 


turn of the century—if at all. 

While that may be true for a ma- 
chine that depends solely on light, 
engineers at Semetex Corp. in Tor- 
rance, Calif, have developed a fast 
optical processor that plugs into an 
IBM PC. 


“We basically configured our device | 


with standard optics to build a first- 
generation optical computer ready for 
market," says Jaye Waas, director of 
research and development at Semetex. 
Waas designed the company's digital 
hybrid optical processor. 

The processor operates on the Fara- 
day effect —the phenomenon observed 
when a magnetic field forces polarized 
light passing through a glassy materi- 
al to rotate off its axis. At the heart of 


| the system are high-speed magneto- 
optic light modulators, each made of a _ 
| single, large-area iron-garnet crystal 
| grown on a garnet wafer. The crystal is 

| etched into arrays of up to 256 by 256 


“windows.” Current passing through 
fine gold wires makes each window act 
as a tiny magneto-optical switch. A he- 
lium-neon laser shining through two 
such arrays, arranged face-to-face with 
a photodetector behind them, forms 
the basic processor. 

When a switch is off, light passes 
straight through a window. So light 
passing through two off-switches will 
be twice as intense as light passing 
through one on- and one off-switch. 


| Апа if both switches are on, no light 


reaches the photodetector. This means | 


the system can carry out basic comput- 
er-logic AND, OR, and exclusive-OR func- 
tions and simple mathematics. Be- 
cause the units can be linked to 


provide many parallel paths, it is capa- | 


ble of a trillion operations a second, 
says Waas. 


An optical processor the company re- | 


cently delivered to the Rome Air De- 
fense Center in Rome, N.Y., is based on 
48 by 48 arrays. It will be used initially 
for rapid data-base searching, one of 


the tasks the system is ideal for, says | 
Waas. Smaller than a desk, this optical | 
processor is linked to a PC through the | 
input-output bus. | 

Semetex plans to sell complete opti- 
cal processors and partially assembled | 


| versions, “so the average guy with a | 
| good idea can get hold of an optical 


processor," says Waas. While the earli- 
est systems are in the $20,000 range, 
he estimates that sales of several thou- 
sand per year would drop the cost to 
around $1,000.—P J. Skerrett 


When You Have A Real Choice, 
It’s Easy To Make The Right One. 


for over eight years Printers Plus has helped thousands of buyers sort through the myriad of advertising 
claims to the one printer that best meets their needs. And with over 100 printers to choose from 
(including 30 lasers) you can be sure we have exactly what you need. Don't forget to ask about our 100% 
compatibility guarantee... 
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Introducing new Havoline Formula? If you want more out of your car, put more | 


into it. Havoline Formula? Motor Oil has a combination of additives that combats not just 
one, but all three, major threats to oil performance. So it is more effective against heat stress, 
starting friction and engine dirt. Havoline Formula? Motor Oil. Add more life to your car. 


© 1991 Texaco Lubricants Company North America, a Division of Texaco Refining and Marketing Inc 
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Edited by DAN McCOSH 


| Going for the “green” 


What may be the world’s first “green” 
Grand Prix was held recently in Aus- 
tralia—a 232-mile often-leisurely trek 
over mountains, along freeways, and 


| through the urban sprawl of Sydney 


—for a mixed fleet of alternate-fuel ve- 


hicles. Rather than bestow top honors 


on the first vehicle across the finish 
line, the 1991 Energy Challenge win- 
ner was instead deemed the vehicle 


| least likely to damage the environment 


en route, specifically the one that pro- 
duced the minimum amount of carbon 
dioxide, the carbon-fuel combustion 
byproduct blamed for global warming. 
The idealistic entries included a 
wide array of power plants, including 
battery-powered electric cars and mo- 
torcycles, electric cars assisted by 
small solar panels, and hydrogen, 
gasoline, diesel, and alcohol-fueled ve- 
hicles, plus several veterans of the 
1990 World Solar Challenge [ “New So- 
lar Cells Win in Australia,” Feb. '91]. 
A few of the entries even ran on the 
strength of their owners’ legs, albeit 


/ 


Automotive Newsfront 


on a shorter and less demanding route. 

The avowed purpose of the race was 
to present engineers, vehicle designers, 
and legislators with evidence of the ef- 
fect alternative power sources have on 
the environment. But such a goal 
proved difficult to achieve; deciding the 
winning vehicle took almost a week of 
computer-aided number crunching to 
calculate each vehicle’s Greenhouse 
Gas Index (GGI), a measure invented 
for the race that’s determined by divid- 
ing CO, emissions by the payload, mul- 
tiplied by the distance traveled. 

At first glance, the formula would 
seem to favor vehicles using non-car- 
bon fuels, such as hydrogen, solar, or 
human power. But the calculations 
were complicated by including the CO, 
produced by the vehicle itself and the 
CO, generated from the original ener- 
gy- or fuel-producing process. 

The hydrogen-powered entry, for ex- 
ample, used bottled gas originally pro- 
duced by electrolysis. The source of elec- 
tricity was a coal-fired generating 
station, which ended up penalizing the 
hydrogen-fuel vehicle for burning carbon. 

Practicality also figured in. The so- 
lar-powered cars would have been clear 
winners as their GGI is effectively zero, 

but there isnt a solar-powered four- 
door family sedan that can keep up 
with traffic. Human-powered 


out of the overall re- 
sults for 1991 because 
they fail in the practi- 
cality stakes. 

But the race spon- 


vehicles likewise were ruled 


Environment-friendly racers: a hybrid gas / electric city cycle 
(top left), a solar bicycle with collector panel in tow (above), and a 
battery-powered motorcycle. At the finish, all lost to а CNG-fueled laundry truck. 


sors quickly discovered that even hu- 
man muscle isn't without its environ- 
mental impact. The biggest problem is 
the prodigious amount of CO, generat- 
ed when growing, transporting, manu- 
facturing, and cooking food; after con- 


sidering the food that's metabolized to | 
operate a bicycle, race sponsors calcu- | 


lated that human-powered vehicles are 


on par with most gasoline-powered | 


cars. Those human-powered vehicle 


supporters who howled in protest that | 


they only eat organic vegetarian food 
were reminded that methane con- 
tributes to global warming. 

When the two-day race got under 
way, the first car on the starting line 
was a Toyota Camry running on com- 
pressed natural gas (CNG), followed by 
a turbo diesel Daihatsu Charade, a hy- 
drogen-powered Ford Cortina, a Rover 
Sterling using a 10-percent ethanol 
fuel and gasoline mixture, and a tur- 
bocharged, intercooled twin-cam 660-cc 
Daihatsu Mira. In the middle of the 


field was a Mitsubishi laundry truck 


running on CNG. It had been part of a 
commercial fleet running regularly in 


| Australia, where efforts have been 


made recently to promote large-scale 
distribution of CNG for everyday use. 

The race route wound its way to Syd- 
ney from the starting point in Newcas- 
tle, after covering mountain roads and 
freeways and bogging down in sheeplike 
lines of traffic. Speeds were deliberately 
kept low to maximize fuel economy. 

At the finish line, the payload factor 
favored the Mitsubishi laundry truck, 
and it ultimately was declared the 
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overall winner. The Daihatsu turbo 


diesel won the economy stakes by a | 


huge margin, achieving 101 mpg. 

The race is expected to be repeated 
next year, with an additional element 
figured into the final results: all of the 
energy used to manufacture the cars. 
—Brian Woodward 


Bigger, and smarter, Mercedes 


If “best” means the world’s most com- 
plex, largest, and heaviest production 
sedan, then the flagship 600SEL Mer- 
cedes-Benz, the top of the company's 
new S-class range, takes the prize. 

Weighing 5,200 pounds and stretch- 
ing across a 123.6-inch wheelbase, the 
new super-Mercedes is powered by a 
400-horsepower six-liter V12 engine 
that reportedly manages 0-to-60-mph 
acceleration in less than six seconds. 
Though our driving report must await 
a behind-the-wheel encounter, some of 
the more fascinating technical details 
are worth passing along now. 

The robust 48-valve engine is es- 
sentially a union of two in-line twin- 
cam six-cylinder blocks, refined with 


| highly sophisticated engine electron- 


ics. The six computers that control 
the drive train are linked in a confer- 
ence circuit by an extremely fast da- 


| ta bus called CAN (Controlled Area 


| communicate simultaneously. This | 
| network optimizes ignition timing | 


| sensor 


Network), which enables them to 


and fuel metering (a hot-wire airflow 
is fitted) and manages the 
drive-by-wire throttle, antilock brakes, 
and traction-control system with im- 


With the exception of the greenhouse, Oldsmo- 
bile's Achieva concept car (above) dosely resem- 
bles the production Achieva, which is scheduled 

to replace the current Calais this fall. Base engine 
is the 120-hp SOHC version of the Quad 4 (right). 
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DOHC; and a limited-edition W41 
| Quad 4 rated at 190 hp. 


proved response time and accuracy. 

Mercedes claims life-of-the-car dura- 
bility for its monster seven-liter cat- 
alytic converter. An insulated double- 
wall exhaust system speeds catalyst 
warm-up after a cold start. 

Other notable features include elec- 
tric motors that silently pull the doors 


| closed after the latch is engaged and | | 


double-glazed side windows that low- 
er interior noise levels and reduce 
heat loss in winter and solar gain in 
summer.—David Scott 


Olds news is good news 
This fall, General Motors will offer a | 


single-overhead-cam two-valve-per-cyl- 
inder version of the Quad 4, the high- 
tech double-overhead-cam engine first 
introduced in the 1988 model year. Fea- 
turing port fuel injection and a direct ig- 
nition system that eliminates spark 
plug wires, the new SOHC 2.3-liter four 
produces 120 hp at 5,200 rpm and 140 
pound-feet of torque at 3,200 rpm. 
Known as the Quad ОНС, the new off- 
spring will be the base engine in 
Oldsmobiles 1992 replacement for the 
Cutlass Calais, the Achieva. 

Available as a two-door coupe and 
four-door sedan, Achieva features a 
handsome and well-designed instru- 
ment panel with analog gauges and a 
choice of a five-speed manual or three- 
speed automatic transmission. Four 
versions of the Quad 4 engine will be of- 
fered in the Achieva: 120-hp SOHC; 
140-hp DOHC; 180-hp high-output 


Double-glazed windows (top) in the new S-dass 
Mercedes-Benz sedan reduce interior noise lev- 
els and won't mist over in winter. The six-liter 
V12 engine (above) is good for 400 hp. 


The Achieva prototypes that I recent- 
ly drove exhibited competent handling 
and were reasonably quiet at highway 
speeds, though there was considerable 
engine noise under full acceleration. 
The Achieva, based on the corporate L- 
platform, has GM's irksome door- 
mounted seat belt; no air bag is offered 
at present, though an engineer told me 
one was in the works. Delcos ABS VI 
antilock braking system [Oct. '90] is 
standard on the Achieva, with prices 
expected to start in the $10,000 range. 

I also drove an Oldsmobile Silhou- 
ette minivan equipped with the option- 
al (for 1992) 170-hp 3800 V6 engine 
and four-speed automatic transmis- 
sion. This power train is a vast im- 
provement over the 1991 model's 120- 
hp 3.1-liter V6 and three-speed 
automatic, delivering rapid off-the-line 
acceleration and smoother highway 
passing and cruising. Oldsmobile esti- 
mates 0-to-60-mph acceleration in 10.5 
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ette; when POPULAR SCIENCE tested a 
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seconds for the 3800-equipped Silhou- | 


12 mg. "tar", 0.9 mg. nicotine av. per cigarette by FTC method. AVAILABLE IN LIMITED AREAS. 


SURGEON GENERAL'S WARNING: Smoking 


Causes Lung Cance [, Hea rt Dis раза, € 1991 R.J. REYNOLDS TOBACCO CO. 
Emphysema, And May Complicate Pregnancy. 


Your Car shouldnt have 
to smell unpleasant. 


Horizon smells pleasant for you and those around you, but not at the expense of 
good taste. Horizon delivers the smooth tobacco A aed you expen without leaving 
your home, car, clothes or hair smelling like your regular cigarettes. 


The first cigarette that smells good. 
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RUSSELL VON SAUERS 


Automotive Newsfront 


ROTORCAM: PISTON ENGINE 


By 


he Rotorcam is one of those engines that at first glance doesn't 
seem as if it should even revolve, let alone operate more efficient- 
ly than a familiar piston-and-crankshaft power plant. But run it 
does, and it's claimed to offer some significant advantages over 
traditional designs by Jerome L. Murray, a New Jersey-based inventor 
who holds more than 50 patents on devices ranging from aviation instru- 
ments to peristaltic pumps, and even one for the electric carving knife. 

"Everyone was trying everything they could think of with the 
crankshaft engine," says the 78-year-old Murray, who sees the Rotor- 
cam as a clean-buming alternative to contemporary automotive power 
plants. “Catalytic converters, reverse gas mechanisms. | thought that 
was the wrong way to approach the problem. The crankshaft is a won- 
derful engine, but we had gotten to the point of no retum." 

Murray claims his Rotorcam will have 59 percent fewer parts than a 
standard engine, will be lighter and less expensive to manufacture, will 
never need antifreeze because it is oil cooled, and will produce high 
torque at low engine speeds—all plausible enough statements. From 
there, the assertions get bolder. 

According to Murray, the Rotorcam will act as its own supercharger. 
The fuel injector will be cheaper, and an automatic variable compres- 
sion ratio feature will enable it to run on a variety of fuels. The engine 
will idle at 75 rpm. Murray claims emission readings below the present 
Califomia standards—"and that's without a catalytic converter," he 
says. Fuel economy will be 55 mpg in a Cadillac or Lincoln; 70 in a 
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mid-size car, 80 in 
a subcompact. All 
this, Murray esti- 
mates, at $1 per 
horsepower. 

Murray's engine 
isn't brand new. 
POPULAR SCIENCE 
cover stories re- 
ported on an engine 
of similar design back in 1964 and '69. Austin Mercer Sr. developed the 
concept in England; his son, Austin Jr., retooled the design five years 
later. Both the Murray and Mercer designs use a cluster of pistons that 
eschew the conventional crankshaft in favor of a large cam that encir- 
cles the engine. The power thrust of the piston presses against the cam 
track via a roller, causing the entire block and piston assembly to rotate, 
while the cam stays still. Murray says he came upon the Mercer after 
about seven years of spinning around his own ideas. Rather than view 
the Mercer as a failed enterprise, Murray chose to be encouraged. 

In the Rotorcam, a movable section of the cam also can be shifted 
while the engine is running, which enables the compression ratio to be 
varied from 7:1 to 17:1. This is the key to its multi-fuel capability, and 
one reason why the engine may have renewed appeal to auto makers. 
Intake and exhaust movements are timed by cylinder ports sliding by 
the manifolds. 

To make an automotive engine, Murray envisions stacking two Rotor- 
cam units, like double cheeseburgers, flat under the hood and connect- 
ing them through a hydraulic clutch. The theory is to start up the second 
set of cylinders only on demand. Most of the horsepower will be in the 
second engine. The first will have about 50 hp; when you need the ex- 
tra horses, you'll hit the gas pedal, and the hydraulic clutch will kick in 
engine number two. ^Ne can pack a lot of horsepower in that second 
engine," Murray says. “You'll have acceleration like a Corvette." 

Murray, who took a test flight with Charles A. Lindbergh in the Spirit of 
St. Louis to check out the plane's compass, began working on his Rotor- 
cam engine during the mid-1970s oil crisis. So far, Murray has a proto- 
type of the Rotorcam running on a dynamometer in his New Jersey shop. 

Murray plans to have a Rotorcam in "a big American car" in about two 
years. He will then drive his car to Detroit and make his point firsthand: 
"Here's what l've got, boys, and it's sitting in your parking lot." 

Only time will tell if the Rotorcam goes round in circles according to 
Murray's law. A real-world confirmation of the design's practicality lies in 
the future. Skeptics will need to be convinced that both wear and fric- 
tional losses will be reasonable, and that the engine can meet upcom- 
ing pollution limits. Meantime, Murray remains undaunted. 85 


Jerome Murray, above, inventor of the Rotorcam engine, with his running 
prototype. The four-cylinder 1.3-liter engine, left, uses no crankshaft. in- 
stead, rollers at the bottom of each connecting rod follow a path described 
by the engine housing’s cam track; the piston and cylinder assemblies all 
rotate when the engine is running. Each cylinder has a round opening to en- 
able intake or exhaust gas flow when rotated past the corresponding sta- 
банку port. Бай сих Gres vue flue at sigle revlon, oat Be 
two-stroke, though the Rotorcam is in fact a four-stroke design. 
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The company that introduced the first minivan now presents the first | 

one with a driver’s minivan air bag: the 1991 Plymouth Voyager* А oo A Advantage: Plymouth 
So once again, were leaving the competition spinning their wheels. The 1991 Voyager also offers available safety 
features like 4-wheel anti-lock brakes, all-wheel drive, and standard rear seat shoulder belts.t In addition, there's a 
completely redesigned interior, including a new instrument panel and glove box. Plus contemporary styling outside. 
In fact, 80% of all key parts are new on the Voyager. And you get 7 years or 70,000 miles of powertrain protection.+ 
So for purchasing or leasing information, stop by your local Plymouth Dealer or call 1-800-PLYMOUTH. 


ПО OTHER 
HAS OUR 
POWER. 


Announcing the New 1991 Plymouth Voyager The first minivan with an airbag. 


*Minivan air bag is fully effective only when used with seat belt. T Lap belt on center rear seat. +Protects engine, powertrain and covers outerbody rust-through. See limited warranty at dealer. 
Restrictions apply. Buckle up for safety! © Plymouth/Chrysler Corp., 1991 
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3.1-liter Chevrolet Lumina APV last 
year, results showed a 14.1-second 0- 
to-60-mph run. EPA mileage estimates 
for the 3800-equipped Silhouette are 
16 city/24 highway, according to 


| Oldsmobile; the 3.1 engine’s EPA num- 


bers are 18 city/23 highway. The 1992 
Silhouette also gets a standard ABS VI 
antilock system and a new type of ra- 
dio antenna. Replacing the familiar 
mast antenna is a thin copper ribbon 
encased in plastic, covering an area ap- 
proximately two by three feet in the 
roof of the minivan. Don't look for this 
antenna in metal-bodied cars, howev- 
er; it will work only in vehicles with 
nonmetallic body structures, such as 
the plastic-bodied APV minivan. 
—Richard І. Stepler 


Computerized clay 


“Back to the drawing board” has been 
an obsolete phrase for decades in the 
auto industry. Today new cars are de- 
signed on computer video screens that 
render highly realistic three-dimen- 
sional drawings. These computer-aided- 


| design (CAD) systems communicate 


with milling machines that carve mod- 


| els of the drawings automatically or 
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| Water free falls into debris filter 


KIT CONTAINS 
1 BUBBLER РОТ & DRAIN COVER | 24 INCH PVC PIPE 
1 ELBOW 95° | FILTER ADAPTER 


2 4 FOOT PVC DOWNSPOUT PIPES 


and flows underground through 
КУС As water fills up in 
| the bubble: 
| rises up to let water evenly over 


flow onto your lawn. Drainage 
| slots in the bubbler pot reduces 


pot, the drain cover 
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KIT PRICE $29.95ea. Plus $5.00 P&H 


All Canada Orders Plus Freight. 
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even provide the input to the machines 
that cut the dies used to make the fin- 
ished body panels. 

Now Evans and Sutherland Comput- 
er Corp. of Salt Lake City, Utah, says it 
has perfected the final step, a CAD sys- 
tem that generates mathematically ac- 
curate surface models on the computer. 
Because this data can be transferred di- 
rectly to engineers for analysis or to 
manufacturers for tooling preparation, 
it could cut the time needed to develop 
new cars by as much as six months. 

Theoretically, the new system elimi- 


nates the need to make costly clay scale | 
models. But the Evans and Sutherland | 


system will put theory into practice on- 
ly if auto executives are willing to com- 
mit millions of dollars to a new car de- 
sign without a realistic prototype to 
walk around and evaluate. Part of the 
reluctance to dispense with the "clays" 
now used to develop a new body style 
comes from the feeling that most peo- 
ple don't know how they will respond 
until they actually walk around a full- 
size mock-up. 

Computer experts working on ad- 


mp Ki 


ice and lets standing water 
filter down into the ground. 
The solid drain cover will 
then drop down and seal out 
grass clippings and dirt. 


of your lawn 


When the. soil around your foundation 
hecomes water-saturated, Hydrostatic 
pressure forces water up through the joint 
where your floor and wall meet. The Beaver 
basement water control system can cure 
that problem. It is designed as a hollow 
(PVC) baseboard, having holes in the back, 


По collect the seeping water and quietly je 
| mower. ien [drain it to your floor drain or sump pump. 
down spouts, | |About the only skill needed for installation 
A FD is the ability to follow directions. Just seal 
special tools jthe precut comers and easy to handle five | 
or fittings. foot main sections to the floor using the 


|BeaverSeal Adhesive. With the Beaver 
system in place, walls can easily be 8 
paneled or finished. 
MORE THAN 30,000 HOME OWNERS | 
HAVE DRIED UP THEIR BASEMENTS 
WITH THE BEAVER SYSTEM; YOURS - 
CAN BE NEXT, JUST CALL OUR TOLL 
FREE NUMBER FOR ORDERING 
ASSISTANCE. 


To help meet the growing 
demand, Beaver is seeking 
applications for contractor 

installers in your area. 

( Call for dealership inquiry ) 


BEAVER 


Dries Up Wet Basements ! 
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BEAVER INDUSTRIES) по iim 1 $150.01 - $300.00 
Dead End Caps $ 135еа | Add $10.00 P&H 

890 Hersey Street Dept. PS BeaverSeal Adhesive, 2QT Pak $32.50 ea ل‎ 
Saint Paul Minnesota 55114 2 QTS = APRX 20 feet $300.01 - $500.00 
All Canada Orders Plus Freight. Add $15.00 P&H 


solve that problem too—with a three-di- 
mensional holographic projection done 


image visible from several directions. 
| Still, you can’t kick the tires. 


Honeycomb above and below 


Conflict of interest is an everyday issue 
for automotive engineers; not in the 
sense of a corporate ethics scandal, but 
rather in meeting the conflicting goals 
| of making cars lighter while simultane- 
ously improving structural rigidity and 


sources. Strength and silence require 
the addition of reinforcing and insulat- 
ing materials, and added materials al- 
ways add weight. 

Well, not always. Taking a tip from the 
aerospace industry, Honda elected to re- 


Acura Vigor with a layer of resin-impreg- 
nated honeycomb material [“ANF,” 
April]. In the overhead application, the 
honeycomb (non-sunroof models only) 
improves stiffness enough to do away 
with a steel rib, thus saving 2.2 pounds in 


noise an average of 2.5 decibels. 


vanced CAD systems hope eventually to | 


| sandwiched be- 
| from a CAD computer that creates an | 


noise level drops 
four decibels, and 
floor-pan weight 
increases only 2.2 
| pounds.—Norman 
| S. Mayersohn 


| cutting interior noise from exterior | 


inforce the roof and floor panels ofits new | 


the roof structure while reducing interior | 


Underfoot, the 
honeycomb is 


tween two thin 
layers of zinc-coat- 
ed steel, resulting 
in a claimed hun- 
dredfold improve- 
ment in rigidity 
over a convention- 
al steel floor 
stamping. Interior 


JOHN B. CARNETT 


| Highway checkout 


The familiar laser scanner that reads 
bar-coded pricing at the supermarket 
has been adapted for a signaling de- 
vice for motorists by Rein Energy 
Corp. of Florida. The system uses a 
car-mounted scanner that reads bar- | 
coded striping painted on the highway 
surface, communicating speed limits 
and traffic warnings. 

One experimental program disen- 


em reinforcement stiffens floor and "1 


| panels of the Acura Vigor, while cutting interior 
noise levels and keeping weight down. 


gages the cruise control and begins to 
flash the brake lights when the car 


| reaches the controlled section of a 


| coded highway that indicates a haz- 
ard ahead. The scanner system also 


| can notify the driver if his vehicle is 
| entering a highway in the wrong di- 


| 


| highway warning markers. 


rection or serve as an alert to other 


tone kind of oil 
his kind of heat. 


. Тег RS ures inside d 
са r S engine can react 
F. Only synthetic 
oil can effectively 


etic Мс stor Oil pro- 
Svis engine parts 
г these extreme con- 
ition S better than any 
d ‘conver ог nal motor oll. 


г. But 
if every 


` Mobi 
more | DI 
day—be er 
pay to f 


1 


P T т 
| ~ ost Rr 


g | Ё 


if sg MOTORGWHEEL 22 ۱ 


-Think& 


E 600DZ YEAR JI 


Safety 


Practice wheel & rim safety, 
and we'll give you this solid 
bronze belt buckle. 


Avoid needless accidents! Ask 
for the wheel & rim safety train- 
ing kit provided jointly by The 
Goodyear Tire & Rubber Com- 
pany and Motor Wheel Corpora- 
tion. Post the charts in your 
garage. Train your service people 
in proper procedures. And we'll 
send you a free Think Safety belt 
buckle. 

Write Wheel/Rim Safety Dept., 
1116 N. Washington, Lansing, 
MI 48906-4841. 


A safety education program 
sponsored jointly by 


GOODYEAR 
and 
MOTORE WHEEL 
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WIDTHS: B-EEE 
FINE MENS’ 
SHOES 


Looks just like an ordinary shoe, 
except hidden inside is an innermold 
which increases your height almost 
two inches. Choose from a wide 
selection of ELEVATORS?* including 
dress shoes, boots, sport shoes and 


casuals. Satisfaction guaranteed. 
Exceptionally comfortable. Call or 
write today for your FREE color 
catalog so you can look taller in no 
time. “MD. RESID. CALL 301-663-5111” 


TOLL FREE 1-800-343-3810 
RICHLEE SHOE COMPANY, DEPT. PS15 
P.O. Box 3566, Frederick, MD 21701 
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On the road, the dramatically restyled 
1992 Cadillac Seville demonstrates a new 
sense of precision in the steering, brakes, 
and suspension—qualities often lacking in 
the car's previous generation. While deserv- 
ing of accolades, the improved sure-footed- 
ness also comes as something of a sur- 
prise—all the running gear is carried over 
from the 1991-spec Seville, including the 
4.9-liter 200-horsepower aluminum-block 
V8, electronic four-speed automatic trans- 
axle, independent rear suspension with 
transverse fiberglass leaf spring, and rack- 
and-pinion power steering. 

Quizzing the Cadillac engineers turns up 
no single clue to the source of the advances 
in dynamic competence, but there are hints. 
Considerable credit for the improvement in 
handling goes to the structural integrity of 
the new body, which is about 15 percent 


Mitsubishi's traction trio 


| Mitsubishi attempts to make the dy- 
| namic duo—combined antilock brak- 


ing and traction-control systems—into 
a trio by adding what it calls Trace 
Control to the electronic controls on- 
board the new luxury-class Diamante 


| ЃАМЕ,” Jan.] 


The Trace Control system pretends to 
be a lateral accelerometer by collecting 
data from sensors monitoring vehicle 
speed, steering angle, and throttle posi- 
tion, then using that data to determine 
how hard the driver is taking the cor- 
ners. If the system’s software decides 
that the driver is pushing too hard into 
a turn, it intervenes, first by retarding 
ignition timing to reduce engine output, 
then by backing off the throttle—the 
same scenario that takes place when 
the car’s traction-control system detects 
wheel slip at a standing start. 

The Trace Control system works as 
promised, but at a rather high activa- 


THE SORTED-OUT SEVILLE 
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stiffer than the 1991 model. More signifi- 
cantly, Cadillac engineers have been pursu- 
ing the theme that, along with stiffness, a 
balance must be reached between various 
natural chassis frequencies and key sus- 
pension components. 

The net effect is a solid, precise response 
to the steering wheel that gives confidence 
in the corners and even eases the chore of 
steering straight down the expressway. The 
wheelbase has been stretched three inches, 
to 111 inches, for more back-seat room. 

Elegantly restyled inside and out, with a 
blunt-nosed contemporary envelope, the 
1992 Seville is a vast improvement over its 
blocky formal predecessor. With most of the 
listed ingredients matching those of the 
model it replaces, the new Seville recipe re- 
sults in one of the best road cars to emerge 
from Cadillac in a long time.—Dan McCosh 


tion threshold. Driving the new Dia- 
mante briskly through the mountains 
outside Palm Springs, Calif., it took 
generally unwise (and obviously scoff- 
law) speeds to feel Trace Control rein- 
ing in engine power to keep the driver 
from flat-footedly catapulting into the 
weeds. 

Fortunately, Trace Control is acti- 
vated by a switch. You can turn it off 
and revert to plain old common sense. 

Otherwise, this somewhat squat- and 
assertive-looking performance sedan 
revealed itself to be a reasonable fac- 
simile of a European sports sedan, with 
a lower price tag. The new luxury car 
can be had for $22,000 to $27,000, de- 
pending on engine, suspension, and 
trim-level choices. 

Mitsubishis three-liter V6 engine 
does a respectable job of propelling the 
Diamante's 3,500-pound heft in both its 
standard 175-hp 12-valve configuration | 
and the sportier 202-hp 24-valve ver- 
sion.— Stuart F. Brown | 
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NRI's new at-home 
training gives you 

the computer, the 
software, and the 
hands-on skills to 


start a high- 
paying career 
as a computer 
programmer 


Now NRI gives you hands-on 
experience in computer program- 
ming with a powerful IBM 
AT-compatible computer system and 
software you keep. One easy step at 
а time, you build full-featured, 
powerful programs in BASIC, Pascal, 
C, and COBOL — today’s hottest 
computer languages. One easy step 
at a time, you train to be a high-paid 
computer programmer! 


Your NRI training includes an AT- 
compatible computer and programming 
software you keep 


Unlike any other course, NRI's 
at-home training in Computer 
Programming gives you hands-on 
experience with a powerful, IBM 
AT-compatible West Coast 1010ES 
computer system, including 2400 
baud Hayes-compatible modem, a 
full megabyte of RAM, disk drive, 
monitor, and invaluable program- 
ming software — BASIC, Pascal, C, 
and COBOL — all yours to train with 
and keep. 
With NRI, you get the skills and 

| the confidence, the computer and the 
software to build real-world, working 
programs for a wide variety of 
business, personal, and profession- 
al applications ... in all, everything 
you need to step into today's top 
computer programming jobs. 


No previous experience necessary 


No matter what your 
background, NRI ensures you get 
the know-how you need to take 
full advantage of every excit- 
ing opportunity in computer 
programming today. 
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With your experienced NRI instructor 
always available to help, you quickly 
cover the fundamentals, then move 
on to master all four of today’s key 
computer languages — BASIC, 
Pascal, C, and COBOL — step by 
easy step. Before you know it, you 
have what it takes to handle any 
programming task with confidence. 


Now, as never before, you can succeed 
as a computer programmer 


The best news comes from the 
Bureau of Labor Statistics: As a 
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programmer trained in a variety of 
computer languages you can land 
the programming position of your 
choice, even make it on your own as 
an independent programmer. There's 
no doubt about it — with NRI's 
complete, at-home, four-language 
training in Computer Programming, 
you can write your own ticket to 
success in this high-paying, top- 
growth computer career field! 


See other side for highlights of your NRI 
hands-on training in BASIC, Pascal, 
С, and COBOL — > 


SEND CARD TODAY FOR FREE NRI CATALOG — 


і T" YES! Please rush me my FREE catalog describing N NRI at-home mant 


PC Systems Analysis 


City 


ЖАР RTT 


LJ Bookkeeping and Accounting 

[] TV/Video/Audio Servicing 

PC Software Engineering Using С Ll Telecommunications 

Word Processing Home Business |] Electronic Music Technology 

] Desktop Publishing and Design 2 Industrial Electronics and Robotics 


Name (Please Print) Age 
Address 
State p Zip 


Your NRI training in Computer Programming includes an IBM AT- 
compatible West Coast 1010ES computer with internal modem, 
1 meg RAM, disk drive, monitor, and programming software — 
BASIC, Pascal, C, and COBOL — all yours to train with and keep! 


5412-051 


You start with BASIC, блод Next, you master Pascal, а multipurpose 


ро ч used for graphics, rent ime - ОҢ language offen used fo develop software for‏ ا 
small business applications. computer-aided design (САО).‏ 


| You move оп to C—hands down, today's hoftes You wrap up your rage of bu programming with 


computer language—used for everything COBOL the la 
systems programming to artificial OK. widely used com 


BUSINESS EHE MAIL 


FIRST CLASS MAIL PERMIT NO. 10008 WASHINGTON, D.C. 


| POSTAGE WILL BE PAID BY ADDRESSEE 


McGraw-Hill Continuing Education Center 
4401 Connecticut Avenue, NW 
Washington, DC 20078-3543 


siness and the most 
er language in the world. 


Now, with NRI, you can learn to program 
in today's hottest computer languages — 
BASIC Pascal, C, and COBOL 


bcc: 
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UNITED STATES 


NRI's new at-home training in 
Computer Programming starts by 
walking you step by step through th 
fundamentals, easing you into pro- 
gramming with brilliantly detailed 
instructions, charts, and diagrams. 

In no time at all, you have a 
complete understanding of the pro- 
gramming techniques used every da; 
by successful micro and mainframe 
programmers. And then the fun reall 
begins. 

With your personal NRI instructo 
on call and ready to help, you use 
the computer system included in yo 
training to actually design, code, run 
debug, and document programs in 
BASIC, Pascal, C, and COBOL. Then. | 
following easy-to-read | 
instructions, you use your modem — 
also included — to *talk" to your 
instructor, meet other NRI students, 
even download programs through 
NRI's exclusive programmer's net- 
work, PRONET. 


Send for your FREE catalog today 


For all the details about NRI's 
at-home training in Computer 
Programming, send the postage-paid 
reply card today. Soon you'll receive 
NRI's fascinating, information-packed 
full-color catalog. 

Open it up and you'll find 
vivid descriptions of every aspect 
of NRI training. You'll see the 
IBM AT-compatible computer 
included in your course up close 
in a special, poster-sized foldout 
section. And, best of all, you'll 
find out how your NRI training 
will make it easy for you to build 
a high-paying career — even a 
business of your own — in com- 
puter programming. 

If the card is missing, write 
to NRI at the address below. 


[BM is a registered trademark of the IBM Corporation 


Eu s Schools 


McGraw-Hill Continuing Education Center 
4401 Connecticut Avenue, NW 
Washington, DC 20008 
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| Joe Сиве, Carpenter, Chisholm, Minnesota. 
Works in sub-zero temperatures on a daily basis. So does his Skilsaw. 


We made tt first We make tt last. 
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Skil Corporation, Subsidiary of Emerson Electric Co., 4300 W. Peterson Ave. Chicago, IL 60646. © 1990 Skil Corp. Skilsaw is a trademark of Skil Corp. 


WFirst-floor plan of existing house (left) emphasized separate 
spaces and divided back of house into tiny, cramped rooms. 
New plan (right) creates a larger kitchen with easy-access 
family room in rear, opening onto new wrap-around deck. 


With our ‘game plan’ in hand 
and the major players—architect, 
contractor and tradesmen— 
ready, the project begins to move 
ahead at full speed. 


n last month's Home Remodeling 
[== we described our newly 

purchased house as a “clean 
slate" ready for remodeling. With our 
architect, John Dickerson, of Monroe, 
NC, we set right to work drawing up 
plans, establishing a budget and 
making choices—lots and lots of 
choices, from selecting materials to 
deciding "what room goes where" in 
our redesigned home. 

Our plans (see above) call for 
concentrating most of our efforts on 
reshaping a few specific areas of the 
house, while upgrading the rest with 
mainly cosmetic touches. A super- 
efficient electric heat pump will 
replace the old, inefficient gas 
system, and wiring will be brought 
up to code. Inside, a combined 
kitchen/family room, with a lot of 
space and doors to a new rear deck, 
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Planning Makes Perfect 


will occupy what had been a warren 
of smaller rooms and former 
additions. At the front of the house, a 
"bump-out" bay window is to be built 
using new Marvin double-hung 
sashes. Completing the major work, 
two new gables will rise atop the 
existing roof at front and back, giving 
the house a much-needed lift in 
appearance and "curb appeal." 


Making The Cut Is 
A Matter of Degree 


One of the more interesting things 
about a big job like this is that you 
can get an education just watching 
professional tradesmen at their work. 
Pros know their materials and 
tools, and they understand how 
to get the best results from both. 
The first day on our job, the 
lead carpenter showed up with a 
new Skil circular saw that created 
quite a stir among the other work- 
men. This particular Skilsaw® was 
something special, he said, because 
its blade could be set to cut at a 60- 
degree angle—a feat no other tool of 
its kind can match. 


FAMILY 


Try to 
resolve all 
| problems in 
| the planning 
stage—not 
on the job. 


When Dad asked why that was 
important, the carpenter invited him 
to watch when he built the garage or 
cut the compound miters on the 
house s new gabie roof rafters. He 
explained that whenever an acute 
angle has to be cut in the field, it’s 
usually done with saws that can 
adjust only up to 45 degrees and 


Y Cutting corners, bevels and compound 
miters is easier with the new 8 1/4-in. Skil 
5660 circular saw. Rugged Carhartt work 
clothes are a cut above, too. 
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In design, 

ne obvious 
solution is | 
aot always 


the best. 
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Aluminum 
Columns 


Wart ХУД Company 


P.O. Box 1179, Dept. PS51 


Moultrie, GA 31776-1179 
Toll Free 1-800-841-8674 
In Canada 514-378-1687 
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special Advertising Section 


there is always the chance it could 
be done sloppily, or done wrong. 
With the Skilsaw 5660, which can be 
adjusted and locked at any cutting 
angle up to 60 degrees, the cut is 
done in one pass and the oppor- 
tunity for such mistakes is minimized. 


А. With the porch roof braced, the old 
wooden posts and railings make way for 
new Moultrie all-aluminum columns. 


l =, | Wi j 
1 T "| j | і J d 


= c 
Е. = К йй - Р 
гэе гэе! гъ 


When our architect recommended 
aluminum columns to replace our 
wooden porch posts, we knew he 
was onto a good idea. Then he 
suggested using prefabricated 
aluminum railings from Moultrie for 
the new deck at the back of the 
house, and we immediately began to 
see the possibilities. Decks with 
wood railings are common features 
on most houses today, but a Moultrie 
painted metal railing is far stronger 
than wood, and unlike wood, is 
impervious to weathering, warping, 
cracking, dry rot and insects. 


Another valuable "tool" that got a real 
workout from the start of this project 
was our new Isuzu Pickup. Day after 
day, it shrugged off some pretty hard 
knocks as we filled it with debris, 
heavy lumber and other construction 
materials. But despite the pounding 
it took, its tough double-wall cargo 
bed kept the exterior looking as 
good as new. 

Our Isuzu Pickup proved so 
dependable that Dad and Mom 
brought home a second Isuzu, a new 
four-door Rodeo, for everyday family 
use. Because the Rodeo seats up to 
six, there's plenty of room inside for 
everyone—more than any other sport 
utility vehicle its size. A real safety 
plus is that it not only comes with 
power brakes, but standard 
equipment also includes a rear-wheel 
Anti-lock Brake System. 

What's great about the Isuzu 
Hodeo is that, with its four-wheel 
drive, we can take it camping or 
out to the shore when were not 
working around the house. With 
its 3.1 liter V6 engine it can tow 
up to 3,500 Ibs., and that means 
we can even trailer the bass 
boat along with us. | 

Auto-locking front hubs 
make shifting from two-wheel 
drive in town to off-road four- 
wheeling easy. And with 35 
cubic feet of rear cargo space, 
the Rodeo can carry just about © 
everything we'll ever need X 
to move—from groceries and | 
tools to fishing gear. 


W No matter what the job is, our Isuzu Pickup can take it in style. For heavy hauling, 
tire inflation pressures should be readjusted to 
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manufacturer's specs. 
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E v" ata to os a lot of kids and cargo, you ded — Ww —— 
the 2WD and 4WD Isuzu Rodeos. You see, not only does the Rodeo carry 
35 cubic feet of cargo, it also has the most overall passenger room in its 
class. One model even has seating for six* 

What's more, the Rodeo comes standard with a rear-wheel Anti-lock 
Brake System. And a long wheel base for a smooth, car-like drive. All at a 
price lower than any other 4-door in its class. So you and your family can 
cruise in greater comfort for a lot less money. Relatively speaking. 

For a free brochure, call (800) 245-4549. 


THE ISUZU RODEO "12499; 


*Comparison of 4-door 2WD base models. TMSRP excl. tax, license and transp. fee. Optional equipment shown at additional cost. 
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Quality 
tools and 
materials 
result ina 


quality job. 


A обідає cement repairs won't hold up 


here, so Dad uses Quikrete's specially 
formulated concrete mixes to fix steps. 
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Getting the house into sound shape 
for the remodeling to follow is the 
contractor's responsibility. But Dad 
knows he can pitch in on some jobs 
to keep time and labor costs down. 
He made up a list of jobs that 
were grouped together, like masonry 
repairs, so he could work with the 
same tools and materials all day and 
get more done than if he had to 
“retool” for each new task. Dad 
started with the old front stoop. Its 
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concrete steps were still solid, 
although badly chipped, and the brick 
abutments on both sides needed 
repointing. He'd fix it with concrete, he 
Said, but not with just any concrete 
mix. Instead, he used two Quikrete* 
products: Vinyl Concrete Patcher for 
repointing and Quick-Setting Cement 
for the steps. These special blends 
of cement and other materials are 
easy to use, set up fast and dry super 
hard. Next he used Quikrete Fast- 
Setting Concrete for the new rear deck 
footings, mixing it right in the forms. In 
an hour they were hard enough to 
walk on, and we were ready for the 
deck posts by the end of the day. 


Grand-Dad is forever telling us that 
"there's a right tool for every job," 
and he certainly proved it on this 
project. The workmen all show up 
each day with boxes and buckets 
filled with specialized tools, and we 
watch as they pick out one or 
another to do specific tasks. But 
when Grand-Dad stepped in to 
remove an anti buds iini lamp Mom 
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QUIKRETE 


(61991 The QUIKRETE* Companies 


wanted to restore, or to salvage} 
some brass pipe fittings for reuse 
later on, he pulled a pair of special 
tools out of his own bag of tricks. 

To free a stripped screw in the 
lamp's canopy, he used long nose 
VISE-GRIP? locking pliers. With it, 
Grand-Dad not only grabbed onto 
the tiny screw head, he was also 
able to clamp down hard and lock 
the VISE-GRIP® pliers tightly closed, 
which let him back out the fastener 


Y VISE-GRIP" long nose locking pliers can 
reach into tight places and lock onto small 
parts. Always be sure power is off before 
doing any electrical repairs. 


QUIKRETE 


Use QUIKRETE" for home repairs and there's no experience necessary. Because our products make | [о obs easy. Gray 
Concrete Crack Seal fills cracks. Hydraulic Water-Stop plugs masonry leaks in 3 to 5 minutes. Quick- 

sets in just 15 minutes. Anchoring Cement is ideal for setting bolts, 
Patcher repairs small areas in most masonry surfaces. And all QUIKRETE products are avall- 
able at your nearest home center, lumber and building materials supplier, or hardware store. 
So if you want to make home repairs easy, remember: nothing works better than QUIKRETE. 
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osts, handrails into concrete. Vinyl Concrete 
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150mm/6 
Long Nose 
Locking Pliers & Wire Cutter 


VISE: 
GRIP 


they don t perform like them or /ast 
like them. Make sure you get the 
real thing. Look for the VISE-GRIP 
' trademark on the package or the tool. 


VISE-GRIP. THE ONLY NAME YOU NEED 
TO KNOW IN LOCKING HAND TOOLS. 


Not all jobs are created equal. Neither 
are locking pliers. There are genuine 
VISE-GRIP locking pliers and there 
are imitations. VISE-GRIP locking 
pliers handle every job — every 
и while others may look 


= = 
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When you 
plan each 
job, include 
an inventory 
| of the tools 
you'll need. 
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A You don' t want any slip-ups ei you 
need strength and a sure grip. МІЗЕ-СВІР" 


locking pliers hold tight, even on smooth pipe. 


without a slip. (CAUTION: Always 
shut off the electrical power—and 
use a test lamp to be sure that it's 
off—before working on or near wiring 
Circuits.) 

Next he tackled the plumbing, 
using larger МІЗЕ-СВІР" locking pliers 
with a heavy, blunt head and curved 
jaws. This tool gave him a firm hold on 
the smooth, round pipe while he 
removed the fitting with a wrench. 
Even the workmen nodded in 
approval when Grand-Dad finished. 


Getting The Work Underway 


Just one day of hard work can 
make a big difference in a 
remodeling project like this. The 


first phase—demolition—often 
moves quickly and effects the 
| greatest transformation. 


fter detailed discussions with 
our general contractor on what 
. А. we wanted removed and what 
we wanted to keep of the old house, 
we stood back and watched as the 
demolition crew went about its work. 
Walls came down, old carpeting was 
torn out, antiquated wiring was 
removed and a long-dormant chim- 
ney in the former kitchen was toppled. 
Temporary supports and braces were 
quickly erected where needed. Work 
continued outside as well. Trees and 
shrubs growing close to the house 
were cut back or removed. The old 
wooden porch posts and railings 
were dismantled to be carted off to 
the local landfill. 
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At the end of the first day we were 
all excited by the progress that had 
been made. With most of the interior 
and .exterior obstructions removed, 
we could see for the first time how our 
plans and dreams for the house 
would soon become reality. 
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There's a lot to learn from a project 
like this, both in preparing for it as 
well as in doing it. 

Take lighting, for example. We 
knew we would have to replace most 
of the fixtures in the old house, so 
Mom spent weeks shopping for wall 
and ceiling fixtures, kitchen lighting, 
outdoor lighting—everywhere we 
needed a light, there were plenty of 
options and decisions to be made. 

What we didn't realize was that 
buying the proper bulbs for each of 
those lights was as important as 
choosing the fixtures themselves. 
The people at our local home center, 
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ke Power representative hold 


a “power meeting” to discuss upgrading 
our home's electrical service. 


which stocks Philips bulbs of every 
size, shape and type imaginable, 
gave us a real education on this. They 


А Mom unpacks a carton of Philips 
fluorescent and incandescent bulbs after a 
trip to the local home center. 
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PHILIPS 


e е security of a bulb that won't 


"just blow" It's gota built-in back- | 


up light, so you're not left grop- 
ing around a basement, attic, or 
anyplace a blow-out would leave 
you in the dark. 


The ultimate high-tech sj 
Use it in track lights or other spot 


M > 


fixtures, and it really brings your 
decor to life. Because it focuses 
35% more light than any other 
reflector bulb. 


potlight. 


A state-of-the-art halogen 
source. Screw it into any 


pi 
place of an ordinary bulb, and 
its briliant white light шанз. 
reading or other close work а | 
easier. 


PHILIPS 


Piroresce int 
A fluorescent that’s actually flat- 
tering. Its a warm, friendly, high 
quality light that matches your 
incandescents, so your colors 
look true— not greenish. 
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The bulb of the future. It gives 


you 75 watts of light, but uses 
less energy than a 20 watt bulb. 
So it helps you preserve our valu- 
able energy resources. And it'll 
outlast 13 regular bulbs. 


PHILIPS 


PHILIPS 
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looked at our plans and asked lots of 
questions about what the different 
rooms would be used for, and what 


activities would be done in specific - 


locations, then they carefully helped 
us select the right light for every 
area in and around the house. 

We learned that Philips makes a 
bulb that won't leave you in the 
dark—even when the bulb blows out. 
Called the Watchman, its filament 
continues to glow after the main light 
dies, so you can safely find your way 
out of the room and back again to 
replace it. Another Philips bulb, the 
Earth Light, gives off the light of a 
75-watt incandescent bulb but 
requires only 25 percent of the 
energy, and it lasts 10,000 hours in 
normal use! And Philips has halogen 
bulbs that fit into incandescent 
sockets; they last four times longer 
than ordinary bulbs, too, and the 
whole family likes their bright, super- 
white light for reading and home- 
work. We walked out of the store with 


a big carton of Philips bulbs, and | 
Mom said it was the easiest shopping | 


trip she's made so far. 
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In the last issue, we showed how 
everyone in the family put our new 
Arrow Cordless Electric Staple Gun 
to work in the early stages of the pro- 
ject. With its quick-charge battery 
pack and fingertip trigger control, the 
ETC-50 is so easy to use it made 
each job go a lot faster. 

But when Dad asked Grand-Dad 
to take the stapler and begin 
installing telephone wiring, Grand- 
Dad showed he had yet another tool 
trick up his sleeve. 

From his workbox, Бай Dd 
produced what he called his "old 
standby," a well-used but still ser- 
viceable Arrow 1-50 manual staple 
gun. He told us it was one of the first 


tools he'd bought when he owned a | 


house, and that he always found 
plenty of use for it. 

Then he took a small metal acces- 
sory from his tool kit and slipped it 


f^ 4 The right tool for this 
у | job is Arrow's Т-50 Staple 
LX Gun. Wire-installation 
E ^, accessory tip speeds work, 
» | avoids damage to the wire. 


straddled the wire as he pushed the 
gun along, shooting staples without 
stopping to position or aim. Before we 
«new it, he had the wiring installed in 
all the upstairs rooms, with only the 
terminal connections left to be done. 
Leave it to Grand-Dad to teach the 
new homeowners some old—but 
valuable—tricks! 


NO EXPERIENCE 


ARROW Staple Gun Tackers 
turn the difficult into the 
simple. From the professional 
to the do-it-yourselfer ARROW 
makes the job easier, go faster 
and less expensive. Whether 
you're building the new, 
repairing the old or pursuing 
a hobby in arts and crafts, 
ARROW has the right tool. 

ARROW fastening tools, staples, Xpando 
fasteners, glue St and rivets are available 


at all leading Hardware, Home Center and 
Discount Department Stores. 


onto the tip of the staple gun. It was | | L Y 


an Arrow 1-50 WA Wire Attachment, 
he explained, that made installing 
light-gauge wire easy and prevented 
staples from accidentally piercing 
the wire. 

To demonstrate, Grand-Dad began 
stapling the phone line to the base- 
board molding. The accessory tip 
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ARROW FASTENER CO. INC, 271 MAYHILL 5T., SADDLE BROOK, NJ. 07662 
IN CANADA: JARDEL DIST., INC., 6505 METROPOLITAN BLVD. EAST, MONTREAL HIP 1X9 QUEBEC 


ETC-50 CORDLESS 


ELECTRIC STAPLE GUN 
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Don't 
sacrifice 
comfort for 
cost-you'll 
have to live 
with it long 
afterward. 


A Dad visits a local distributor for informa- 
tion on the advantages of the new Carrier 
HydroTech 2000 electric heat pump. 


One Unit To Heat And Cool 
Equals Twice The Efficiency 


Sometimes you just get lucky. 

Dad was talking to one of the 
neighbors about heating costs when 
the neighbor suggested that we ask 
the local electric company, Duke 
Power, to do an energy analysis on 
the house. It cost nothing, he said, 
but it would tell us a lot about the 
house's energy requirements, such as 
how much insulation it needed, and 
where, and what type of heating and 
cooling equipment it should have. 

So we called, and one of Duke's 
representatives came to see us. He 
gave the old house a thorough exam, 
climbing up into the attic and down 
into the crawl space. He noted the 
capacity of our existing electrical 
service and house wiring, and the 
state of our old furnace and water 
heater. Then he left us some liter- 
ature on other consumer programs 
offered by the utililty, and said he'd 
send along the energy analysis. 

When we read the pamphlets we 
learned that Duke Power, like many 
electric utility companies, offered 
homeowners a number of options to 
reduce the cost of electricity. One 
program used off-peak rates to cut 
water heating expenses in half. 
Another gave rebates for allowing 
the utility to control a home's air 
conditioning during emergency 
periods, such as in summer when 


Plan shows changes (in red) to heating, > 
ventilation and electrical outlets. Existing 
fixtures were removed (gray) or refurbished 
(green) wherever possible. 
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energy overloads or "brown-outs" 
threaten. 

But the energy analysis on our 
home was the real eye-opener. It not 
only told us how we could save—by 
upgrading windows, adding insula- 
tion and, most importantly, replacing 
our gas furnace with an electric heat 
pump for both heating and cool- 
ing—but it also told us how much we 
would save by improving our home's 
energy efficiency. According to the 
analysis, making these improvements 
would reduce our annual energy 
costs by up to $2,000. That was all 
Dad needed to hear. The next day he 
started shopping around for the best 
price on a new electric heat pump. 


Power On Call 
Homeowners have a powerful 
ally in the battle against high 
energy costs: their local electric 
company. 

To help conserve energy use in 


the communities they serve, these | 


companies offer a broad range of 
incentives, from lower off-peak 
electricity rates to rebates on 
energy saving appliances. 

Call your local electric company 
and find out which programs are 
available in your area. 


YOU CAN SAVE A 


LOT OF ENERGY IF YOU 
KNOW WHAT TO 


LOOK FOR IN A HOUSE. 
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You know just what you want in a house - how many bed- 
rooms, the type of yard, maybe even the color of the shutters. 
But have you given much thought to what the energy source 
should be? When you shop fora home, remember the advantages 
of high-efficiency electric applications. A high-efficiency 
electric home uses less energy for staying warm and keeping 
cool. Electricity also gives you plenty of design flexibility, so you 


can choose from a wide range of energy-efficient appliances. 
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And if you're building your new home, remember that build- 

ing electrically costs less. Because you don't need extra piping 
for gas or oil. You should also know that advances in technol- 
ogy are making electric applications more efficient. This helps 
conserve our energy resources, which contributes to a cleaner 
environment, now and in the future. If you'd like to know more 
about energy saving programs in your area, contact your electric 


utility. We can promise you it won't be a waste of energy. 


ELECTRICITY 
Taking you into the future. 


Putting It All Together | 


The most exciting part of 
remodeling is watching a new 
house rise trom the dust and 
debris of the old. Now that the 


ost of the products and ma- 
ГВ terials that arrive at the 
jobsite are ordered by the 


contractor from local distributors or 
directly from the manufacturers. But 
there are plenty of items that a 
homeowner can find—often at a 
better price—at nearby stores and 
home centers. If the homeowner can 
install some of those materials, the 


demolition is behind us, it’s 
time for us to start replacing 
‘materials as they are needed. 


Now You Can COLOR YOUR Моор 
AND SEE IT, Too. 


INTRODUCING MINWAX PASTELS™ 
New Minwax Pastels Wood Stain gives you 
lf, both the warm glow of pastels and the natural 
E 23819 E beauty of wood because, unlike paint, it 
E penetrates wood to enhance the grain. 
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A touch of Summer Straw adds 
elegance to this mirror, while 
Pale Gray enhances the beauty 
of an oak table. For a coordinated 
look, stain paneling or floors to 
match. Since Pastels is premixed, 
youll get consistent color — can 
after can. 


© 4094 Minwax Company, Inc 


For country style 
with a contemporary flair, 
stain a traditional piece 


Winter White. 


It's easy to turn an old-fashioned bench 
or even a kitchen stool into a decorating 
accent: just wipe on a little Slate Blue. 
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INWAX: 


To learn more about finishing wood with Mimpax, | | 
write for our FREE booklet, 

“Tips on Wood Finishing”: Mimwax, Box 426, 

Dept. RGO51, Little Falls, NJ 07424. 


® Mannan 3 EEE Pastels™ із а trademark. 


58 • POPULAR SCIENCE МАУ 1991 


nO о о _ SS 


savings quickly add up. A rule м 
thumb many tradesmen use to 
estimate the value of their labor is to 
simply double, or in some cases 


triple, the cost of the materials. | 


Our Remodeling Efforts 
Take A Colorful Turn 


While the workmen were busy with 
their work, we found plenty of jobs to 
do on our own in the house. 

To get ready for the new kitchen, 
Mom bought several unfinished oak 
counter stools, and Dad volunteered 
to stain or paint them any way she 
wanted. But after looking through 
lots of color samples of natural wood 
stains and paints, Mom decided that 
she didn't want the stools to be too 
dark against her new cabinets. 
Instead, she suggested trying some- 
thing new: Minwax® Pastels" Wood 
Stain. Mom liked the way Minwax 
Pastels added color to the wood 
without hiding its grain and texture. 


Y Dad gives a pair of unfinished oak | 
kitchen stools just the right touch of color 
with Міпмах" Pastels” Wood Stain. 


She couldn't decide which of the four 
colors she liked best—Slate Blue, 
| Pale Gray, Summer Straw or Winter 
| White—so she asked Dad to stain 
one stool to see what it looked like. 
Dad finished the first stool in less 
than ten minutes. He applied the 
Minwax Pastels stain with a brush, 
gave it time to penetrate, and wiped 
the still-wet wood with a cloth to get 
the color consistency he wanted. 
Where the stain “set up" too quickly 
on the more porous areas of the 
wood, he just wet it down with more 
stain, then wiped. We all liked the 
results, and Dad liked working with 
Minwax Pastels. But Mom still can't 
decide which color she likes best. 


New Window тыа m 
something To Look Forward To 


When we started this M Our 
contractor, Randy Vaughan of B. E. 
Vaughan and Son, Inc., took time to 
explain how the work would proceed 
through several stages from demo- 
lition to completion. He cautioned us 
not to expect every stage to produce 
noticeable changes. But he added 
that certain parts of the project, such 


as the new gables and the "bump- 
out' bay window in the front room, 
would make a dramatic difference in 
the look of the house. 

One potential problem we were 
warned about was special-order 
materials, which often cause expen- 
sive delays in home remodeling 
projects. So we were happy to learn 
that the delivery date for the Marvin 
windows we'll use in the bump-out, 
along with all of the Marvin E-Z Tilt 
Pac replacement windows for the rest 
of the house, was right on schedule. 

And from what we had learned 
about Marvin windows, we knew they 
would mean real savings for us now 
because they could be installed 
quickly by our contractor at low cost, 
as well as later on in heating and 
cooling costs. Dad said that the E-Z 
Tilt Pac kits helped our budget in 
another way, too. After he found out 
how easy they were to install, he 
arranged for the contractor to 
replace the more difficult windows, 
leaving the rest to do himself. Now 
he says that every time the heat or 
air-conditioning comes on in the 
house, he'll know the windows he put 
in are saving us money. 


E 
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New high-performance 
windows offer more 
than just good looks. 
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A Dad and carpenter Tim Hooks, both 
wearing comfortable Carhartt work 
clothes, discuss the installation of our 
just-arrived Marvin Patio Doors. 


Whether you're remodeling or just looking 


to replace a drafty old double-hung, the only 
name you need to know is Marvin. Our win- 
dows are available in virtually any size, shape 
or style because all Marvin windows are made 
to your exact specifications. If you want to 
improve the look, efficiency and style of your 
home, our full-color replacement and remod- 
eling book has all the answers. For î Ee 
copy, return the coupon — 


below or call toll-free 


1-800-346-5128 =" 
(MN, 1-800-552-1167, — /// IN 
In Canada, ij =. ENN 
1-800-263-6161). — 


Qur Tilt-Pac is a perfect replacement for a worn-out double-hung sash. 


Send to: Marvin Windows, Warroad, MN 56763 
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s. ARE MADE TO ORDER. 
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In a big 
project, 
don't under- 
estimate 
the value of 
your work. 
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Unglazed ceramic tile 


Beautiful, easy-to-install VersaTILE* 
ceramic tile is the ideal floor covering 
for today’s lifestyles. Its unique durability 
and low maintenance properties add 
value to your home, too! Write today for 
free information: 


Glazed ceramic tile 


VersaliLE 


DIVISION OF METROPOLITAN INDUSTRIES, INC. 


Dept. HM, P 0. Box 9240, Canton, OH 44711 
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А Dad makes a big improvement in the old 
steps with tough, easy-to-install VersaTILE* 
ceramic tile in natural Saddle color. 
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Can Have A Big Payoff 
Another job Dad wanted to do him- 
self was tile the front steps. After he 
had fixed the cracks, he went to the 
home center and returned with 
boxes of VersaTILE^, an unglazed 
ceramic tile that the man at the store 
said was perfect for our outdoor 
installation. 

Tiling turned out to be easier than 
Dad expected, All he needed was 
latex fortified mortar and grout, a 
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notched trowel and a grouting 
sponge, and a tile cutter rented at 
the store. The notched trowel spread 
just the right amount of "thin-set" 
mortar that allowed plenty of working 
time to position the tiles. The tile 
cutter was a snap to use. And 
grouting was no more difficult than 
icing a cake, said Dad. He was so 
pleased with the way the job turned 
out, he told Mom that he's ready to 
tile the kitchen floor next. 
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As soon as the workmen were out of 
the way, Avis got busy in her own 
room, starting with the wallpaper. 
There must have been a half-dozen 
layers of old paper on that wall, but 
she had it all off in just one day. Her 
“secret weapon,” she said, was the 
Black & Decker Steamworks Wall- 
paper Stripper that she and Mom got 
on one of their shopping trips. 

Avis isn't all that big or strong, but 
the Steamworks was light enough so 
that she could hold it in one hand 
while she worked a scraper under 
the wallpaper with the other. She 
said it wasn't much different from a 
clothes iron in size or shape, and 
that they both worked pretty much 
the same way. All she had to do was 
push a button and the steam would 
come blowing out, wetting the paper 


чн 


and softening the adhesive wherever 
she pushed it across the wall. Avis 
made it look so easy that she even 
got Ryan to help. The Steamworks 
worked quickly, taking the paper off 
without any trouble, and without 
damaging the wallboard or plaster 
underneath. And because the 
Steamworks’ reservoir holds a 
generous 13.5 ounces of ordinary 
tap water, she didn't have to stop 
frequently to refill it. 
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А Keeping one step ahead of the 
construction crew, Avis couldn't wait to 
“clean up her room” with Black & Decker's 
Steamworks Wallpaper Stripper. 


Here are a few tips for anyone 
removing wallpaper: 
¥ Use the widest-blade putty knife 
or scraper you can manage. It's 
easier to keep a wide blade flat 
against the wall surface, reducing 
the chance of gouging the wall 
underneath the paper. 
Y Lay a waterproof plastic sheet, 
covered by an absorbent dropcloth, 
beneath your working area. The 
dropcloth will soak up drips and 
spills, while the sheet keeps wet- 
ness from staining the floor. 
У Use a perforating tool for 
stubborn wallpaper. | 
у |f your home's water has a high 
mineral content, prevent scale 
buildup in your Steamworks by 
cleaning it periodically with a mild 
vinegar and water solution. 
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Steamworks® Wallpaper Stripper from 
Black & Decker, that is. In fact, it steams off 
old paper three times faster than the old- 
fashioned way. With instant steam, at just 
the push of a button. 

But unlike the clumsy rental units 
you re used to, Steamworks has an easily 
refillable water tank. And it doesn't weigh a 
ton. Which helps you do what you have to 
quickly, with less effort and mess. 

So if you ve been putting off changing 
the paper in any or all of the rooms in your 
house, you dont have to any longer. 
Because Steamworks is going to make the 
job a whole lot easier. And that's quite 
wonderful, indeed. 

For more information on wallpaper 
removal, write to: Black & Decker 
Steamworks, 626 Hanover Pike, North T2, 
Hampstead, MD 21074 


( BLACKS DECKER’ 
STEAMWORKS 


Understanding how contractors and 
tradesmen work can help a home- 
owner save a considerable amount 
of money and time—not to mention 
frustration and aggravation—in any 
remodeling project. 

Installing garage doors and door 
openers is a good example of this. 
You hire a general contractor to 
oversee, and be responsible for, the 


Choose 
equipment 
adequate for 
its task. 


ET AL DOORNS d FRARES 
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entire project. The GC generally has 
his own crew, which he puts to work 
on the job, but he also subcontracts 
specialty work to tradesmen skilled 
or equipped to do that work. The 
carpenters who frame the rough 
structure often are not the same 
carpenters who do the interior finish 
trim and doors. The door installers, in 
turn, may not handle garage door 
installations, a sub-specialty in itself. 
And the garage door man hired by 
the GC may offer a limited selection 


The kids love going places in our new 
four-wheel drive Isuzu Rodeo, even if it's 
just to the store for supplies or equipment 
like our Genie" garage door openers. 


of door styles and openers, from 
which the homeowner has to choose. 

One option for a homeowner is to 
provide the materials—at a better 
price than that quoted by the sub- 
contractor—and have them installed 
by a tradesmen. A second option is 
to buy the products and install them 
yourself, which can result in twice 
the savings. 

In our new garage, we wanted the 
features available in Genie? Automatic 
Garage Door Openers. Unlike ordi- 
nary chain-type openers, Genie's 
durable screw-drive system never 
needs adjustment due to stretching 
or wear. It has built-in safety features: 
safety-Stop? and Safety-Reverse®, 
and even an optional infra-red safety 
sensor beam (Safe-T-Beam*). The 1/2 
horsepower motor in the model we 
picked offered more power at less 
cost than the installer's unit. And 
once Dad saw how easy it was to 
install a Genie opener, he opted to 
do it himself. 


In any job, have your contractor 
oreak down the cost of materials 
and labor, and specify materials by 
зате and model. This way, you can 
control your costs and negotiate 
substitutions where you feel an 
mprovement or savings may be 
gained. This breakdown can also 
help you determine which jobs are 
worth doing yourself. 


C 
0 
laking It To Completion: 
In our final section, we show 
how finis shing touches bring a 
project to a successful Р! 


Backyard Living Барин 


Y Do-it-yourself installation is easy with a 
Genie Automatic Garage Door Opener: 
Mount rail and operator to garage framing 
(below), attach arm to door (top right), then 


plug unit into power source (bottom right). 


Because Genie 
has the first complete 
line of Screw Drive garage door 
openers for Do-It-Yourselfers. Genie Screw 
Drive openers have always set the standard 
for reliability, security and convenience. But 
until now, they were only available profes- 
sionally installed. 

Now, thanks to our innovations in screw 
and rail engineering, Genie Screw Drive 
units can be easily transported and installed 
at home. 

All our Do-It-Yourself Screw Drive openers 
come with the features you want most: 

e Durability. The solid steel screw has the 
strength needed for years of trouble-free 
operation under any condition. 


* Easy Installation. Fewer parts to assem- 
ble using a fully illustrated guide and easy- 
to-follow instructions. 

* Clean, Quiet and Simple. Genie Direct 
Screw Drive means quieter operation and no 
chains to stretch or reset. 

e Security. Solid steel screw provides а 
positive security lock versus slack chain 
drive systems. 

e Safe. UL listed with standard features 
such as automatic safety reverse if the door 
meets an obstruction or fails to close within 
2] seconds of activation and compatibility 
with our exclusive Genie Safe-T-Beam" 
non-contact reversing system. 


* Unbeatable Warranty. Every Genie Screw 


Drive garage door opener is covered by our 
exclusive Genie Pro-Tech" Limited 3; 


Built ForA Lifetime Of Ups And Downs. 


New patio doc OTS ail a deck 


help create a family oriented, 
indoor-outdoor виот 
for rear or side yards. 


Improvements You Can See: 

How landscaping e, lighting and 

other exterior de ^m mad and 

b ge—can та Ке a big difference 
in the look of a оте. 


Warranty, the best in the industry. 
And our products are backed by the 
largest dealer network in the business. 
Genie Screw Drive openers, Take 
one home. Put it up. It won't let 
you down — until you want it to. 
For the name of a nearby Genie 
dealer, call 1-800-87-GENIE. 


Genie is a Registered Trademark of 
Genie Manufacturing, Inc., 
Akron, OH 44312-0352. 


MARVIN WINDOWS AND DOORS 


Florida 

Altamonte Springs * Douglas Sash 
and Door 

Jacksonville « Hunt Windows Inc. 


Savannah * Hunt Windows Inc. 
Stone Mountain * Hunt Windows 
Inc. 


Benton * Treas Building Center 
Ft. Thomas * Robinson Glass 


Baton Rouge • Hunt Windows Inc. 


Cantonsville « Marvin Window & 
Door Planning Centre 


New Jersey 

Cedar Knolls • Arzee Supply 
Corporation of NJ 

E. Brunswick * 18 Lumber Co. 

Edison * Strober NJ 5. G. S. 
Division 

Fair Lawn • Kuiken Brothers Co. Inc. 

Frenchtown • i J. Opdyke Lumber 

0 


Hackensack * Window 
Headquarters 


WHERE TO BUY LISTING 


Look for the products featured in "Home Remodeling Ideas" at the stores listed below. 


Hammonton * Universal Supply 
Co. Inc. 

New Egypt * Brite Lumber Co. 

New Foundland * Eastern Home 
Products 


Oakhurst • Builders General Supply 


Red Bank * Camco Building 
Products 
Tinton Falls « Standard Roofings 


nc. 

Union « Windoworld 

W. Cape May * Cape May 
Lumber Co. 


North Carolina 

Charlotte « Swing Spaces 

Charlotte * Titan Building Products 

Fayetteville « Highland Lumber 
Co. Inc. 

Hillsborough * Restoration 

Woodworks Inc. 

Wilson • Wilson Hardware Co. 


Pennsylvania 

Allentown * Alamco 

Andalusia • N. К. Freas' Sons 
Bethel Park « Brookside Lumber 
Doylestown * Doylestown Door Ctr. 
Doylestown * Marvic Supply Co. 


Erie * Contractors Service & Supply 


Harmony * Dambach Lumber & 
Supply 
Malvern * Forge Millwork 


Milford • Luhrs True Value Home 
Genter 

Milton * Clinger Lumber Co. 

Milton • САМ Design Center 

Old Forge * Mariotti Building 
Products 

Philadelphia * Forge Magnum 
Window & Door 

Philadelphia « Magnum Window & 
Door Co. 

Philadelphia • Tague Lumber Inc. 

Quakertown * K & L Company Inc. 

Wilkes Barre * My Brothers Place 


Belton * 5, S. Smith Lumber Co. 
Greer * Wood Tectonics 

Hodges * Hodges Lumber Co. 
Mauldin « GBS Lumber 
Spartanburg • Clement Lumber Co. 


Tennessee 

Chattanooga * Sim Supply Co. 

McMinnville + J. D. Womack Co. 

Paris • Lakeway Building 
Products Inc. 


Virginia | 

Fairfax * U. S. Aluminum Corp. 

Norfolk • Park Building Supply Inc. 

Salem • Virginia Window & Awning 

Stephens City • Golladay Building 
Supply 


For free, helpful information 
and literature, call or write to 
these participating advertisers. 


American Tool: Write to Home Remodeling 
Info. Р.О. Box 337, DeWitt, МЕ 68341 

Black & Decker” Steamworks”: Write to 
626 Hanover Pike, North T2, 

Hampstead, MD 21074 

Carhartt Clothing: Literature and 

retailer locations. Call 1-800-247-2322 
Genie" Garage Door Openers: Call the Genie 
Consumer Center. 1-800-OK-GENIE 

Isuzu: Literature and information. 

Call 1-800-245-4549 

Kreepy Krauly” Automatic Pool 

Cleaning System: Call 1-800-222-6841 
Marvin Windows: See retailer locations at left, 


` or call 1-800-346-5128 


Minwax": Write to P.O. Box 426, 

Dept. RG 051, Little Falls, NJ 07424 

Moultrie Railings, Columns: Literature and 
personalized assistance. Call 1-800-841-8674 
Philips Lighting: Write to Consumer 
Marketing Division, 200 Franklin Square Drive, 
Somerset, NJ 08875 

Quikrete Concrete Products: Write to 

1790 Century Circle, Atlanta, GA 30345 


| Rust-Oleum : Call 1-800-323-3584 
. Sidewinder Speedwrench: Call 1-800-999-3405 


Skil Power Tools: Write to 

Marketing Communications, 

4300 West Peterson, Chicago, IL 60646 
VersaTILE": Write to VersaTILE, 

P.O. Box 9240, Canton, OH 44711 
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Grand Prize! Remodeled Traditional two-story house in First Prize! ниці rugged 91 Rodeo Sport Second Prize! Handy '91 Isuzu Pickup: 
suburban High Point, NC, or $100,000 in cash. Utility Vehicle. MSRP $12,499. MSRP $7,999. 


You Could Win This Remodeled House... 
or $100,0000 in Cash... 

or a 1991 Isuzu Rodeo... 

or an Isuzu Pickup Truck 


Many other valuable prizes! 

In the June issue of this magazine, you'll find an entry blank, rules and all details. No purchase necessary. Enter at participating 
home centers, hardware stores, Isuzu dealerships or other retailers nationwide from June 2 to July 31, 1991. Or mail in your 
entry. Rules are also available by writing to "1991 Win This House Sweepstakes Official Rules," P.O. Box 7076, Melville, NY 
11775-7076. Entries must be received by July 31, 1991. Void where prohibited. Open to U. S. residents 18 years of age or older. 
Be sure to enter...you could be a lucky winner! 


selene. 
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Edited by MARIETTE DiCHRISTINA 


It didn't work well for one of the fabled 
Three Little Pigs, but building a house 
with straw may be a practical option 
today. 

Using five-inch-thick Envirocor pan- 
els made with rye or wheat straw or 
sugar-cane rind, Mansion Industries in 
City of Industry, Calif., has built sever- 
al prototype houses. The panels act as 
walls and insulation, with no need for 
structural framing. 

Even a hurricane might not blow 
these houses down: They perform 
slightly better than stick-built houses 
in high winds and earthquakes, says 
Robert Glasco, president of the compa- 


| ny. "The straw houses are superior to 


wood or masonry buildings in strength," 
he claims. “And using strawboard in- 
stead of stick building saves ten per- 
cent of the construction costs." 

Similar straw panels made from 
compressed agricultural fiber were 
developed in 1935, but they lacked 
structural strength. Another type of 
strawboard, made of ryegrass that is 


| pressed and glued together under 
heat, is about as strong as particle- 
| board [“НМЕ,” April]. 


Several years ago, however, an im- 
proved processing mill began making 


thicker straw panels that could bear | 


heavier structural loads. These Envi- 


rocor panels are glued with a caulk- 
like adhesive and taped at the seams 
to construct the houses. 

To make the panels, straw is spread 
along a conveyor belt. A compression 
ram then forces the fibers into an ex- 
trusion tunnel. The tunnel’s top and 


bottom plates are heated to 400 de- | 


grees F, warming the fibers. Then the 
fiber core is covered with kraft paper 
bonded with a film of a thermosetting 
urea formaldehyde resin adhesive. 

The panels have an insulative value 
of R-1.8 per inch and are resistant to 
fire. "Unlike wood, straw naturally con- 
tains fire-retardant silica," says Glasco. 
“Because it is compressed tightly, it 
will not support combustion." 


European automation update 


While Europe has lagged behind the 
United States and Japan in developing 
integrated home automation, the de- 
termination to catch up was evident at 
a recent conference in Amsterdam, the 
Netherlands, attended by delegates 
from 17 countries. 

Setting European standards and 
specifications for cabling, power-line 
signaling, appliances, interfaces, and 


| all other system components was the 


underlying conference theme. The meet- 
ing followed the crea- 
tion of ESPRIT (Euro- 
pean Strategic Program 
for Research and Devel- 
opment in Information 
Technology), which was 
formed two years earlier. 
The consortium consists 
of 11 large consumer- 
electronics companies, 
led by Philips, and allied 
industries [Bauhaus 


With Brains," Sept. '90]. 


JOHN B. CARNETT 


The group says that it can summon 
more home-based industrial muscle 
than the United States—although the 
Europeans have just begun working on | 
home-automation standards. Yet with 
much of Europe nearing a vast single 
market in 1992, there's a powerful in- 
centive to develop hardware and con- 
trol software now in prototypes, and 
which could be on the market in a year | 
or two. | 

France seems to be leading the Euro- 
pean field. Its counterpart to U.S. inte- 
grated-home-automation contenders, | 
like the Electronic Industry Associa- | 
tion’s CEBus effort or the National As- | 
sociation of Home Builders’ spinoff 
Smart House project, is a partnership 
of five national trade associations and | 
utilities called Domotics. 

Some 18 miles south of Paris, the Do- 
motics group is creating a home-au- 
tomation laboratory at the Technical 
Institute for Building Industries. | 
Scheduled for mid-1991 completion, 
the three-story semi-cylindrical struc- | 
ture will contain two apartments and a 
house and have a variety of dedicated 
labs for product development and test- 
ing along with training facilities for 
systems installers.—David Scott 


Concrete with garbage 


About 60 billion pounds of plastic are 
discarded in the United States annual- 
ly, and Dr. David Fowler and others 
want to put it to use. 

Fowler, professor of civil and archi- 
tectural engineering at the University 
of Texas at Austin, uses waste poly- 
ethylene terephthalate (PET), found 
in soft-drink bottles, to make polymer 
concrete. The concrete is made with 
sand, gravel, liquefied PET, and a 
hardening agent; the plastic replaces 
the water and mortar that is normally 


Panels made with a tight- 
ly packed core of straw 
or sugor-cane rind (far 
left) function as both 
walls and insulation in 
one to make sturdy hous- 
es that don't need struc- 


tural framing (left). 


POPULAR SCIENCE MAY 1991 * 65 


HU 2‏ کے 


NuNorthern’ 


Where the Pros and Handymen Shop 


ORDER TOLL FREE 


1-800-533-5545 
In MN 612-894-8310 - Fax 612-894-0083 
Sale Prices Good Thru 5-31-91 Key #98245 


Watt Generator 
Packs 4000 continuous 
watts of power! 8-HP 


нЕ —х = 


rh) ат Quality Products 
| WELL Discount Prices! | 


Tecmuseh engine has 
cast iron sleeve. 
Items? 16425 


sae 399% 


Pressure Washer! 
5-HP Kawasaki engine. 
Low-oil shutoff. 3 GPM 
Triplex plunger pump. 
30' hose, gun. 

Items 157141 


sa 4998 || 


Industrial 
3000 PSI Portable 
Pressure Washer 
Pumps 4 GPM at 
3000 PSI. OHV 11-HP 
Honda engine has 

| Oil Alert. Includes gun, 
wand and hose. 

| Меп 157146 


Engines 

Thousands in stock! 

3-23 HP, horizontal and 

vertical shaft. 

HORIZONTAL GAS ENGINES | 
#6051 5-HP *1 39% 


54 189° #6081 8-НР 22 1922 
Sal | 
" #6010 10-HP *24922 
| 
Dual | 
Wheel | 
Swing | 
| Back м? 
Trailer | " F liS 
Jack Takes 2” Trash/ І » 
Big ggar -onca Kawasaki 3.1 7 
Р 4cycle engine. 


resist sinking into sand or 
soft soil. Big 1250 Ib. 
capacity chrome plated 
jack lifts trailer tongue 
21" high. Wheels are 
5"H x2"W. 

Кеті 12740 


Pumps 11,096 GPH. 

28" suction lift, max. 

total head 76’. 

Items: 10912 | 
| 


sae 52999? 


Water Pump 
Pumps up to 5000 GPH. Use * 
| above or below water supply level. 
For filling, emptying pools, irrigation & much 
more. All rustproof. Lifts 15 ft. at 1725 RPM, 25 ft. 
| at 2600 RPM. Needs 1/4-HP motor or larger. Drive 
direct or by belt. Intake 1%", output 17, 4" shaft. 
Order foot valve #10995 ($7.99) to operate. 


| Кети 10994 Sale 


Ask About NEW Flexible Photovoltaic 
Solar Panels, 6 to 21 Watts! 


Grass Trimmer Cutting 
Line Replacement! 

No more hassles with monofilament і 
line. Weed Wizard cuts through toughest “= 


vegetation. Include your trimmer name and model | | 
number when ordering. 


sale ° 4 99? 


send for your FREE 136-Page 
DISCOUNT CATALOG! 


ee ee е = == = 


і 

І 

І 

І 

Мате 
Address = 
City State Zip 
Key #98245 SEND TO: NORTHERN, 
P.O. Box 1219, Burnsville, MN 55337-0219 4 
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SOFTWARE FOR THE SHOP 


Planning a project can be almost as enjoy- 
able as building it, but you can easily get 
bogged down by repetitive tasks. Calculat- 
ing the length of rafters or the best layout of 
bookcase parts on an expensive sheet of 
plywood can be tedious, for example. With 
the right software, however, a personal 
computer won't balk at the job—and can 
be a timesaver. 

Software for the workshop falls into two 
categories: programs that help create pro- 
jects on a computer screen, namely com- 
puter-aided design (CAD), and those that 
calculate the amount of materials needed 
to build the project. 

While many CAD programs are expen- 
sive and require a fast computer with a lot 
of memory to work well, there are several 
inexpensive ones tailored for the home 
user. To create a room addition or remodel 
a kitchen, try programs like Design Your 
Own Home and Floor Plan. These special- 
ized paint programs are simpler—and thus 
easier to use—than CAD programs. The 
drawing's accuracy is limited to screen res- 
olution, which isn't a problem when design- 
ing a floor plan. (True CAD programs use a 
different technology that doesn't rely on 
screen resolution for accuracy.) With these 
programs, you can easily draw walls, 
doors, and windows, and then fill the room 
with furniture. 

If you plan to design projects in addition 
to drawing floor plans, more-versatile gen- 
eral-purpose entry-level CAD programs 
like AutoSketch or CADD Starter Kit are a 
better choice. Despite the programs' easy- 
to-navigate menus, however, you have to 
learn many commands to draw even sim- 
ple objects. 

The payoff comes with accurate profes- 
sional-looking drawings. And with a com- 
puter, you don't have to draw anything 
twice. For example, for a wall of built-in 
bookcases you could draw one paneled 
door for the base cabinet and copy it re- 
peatedly. CADD Starter Kit comes with a li- 
brary of pre-drawn objects including doors 
and sinks; you can buy similar libraries for 
AutoSketch. 

You could use the keyboard arrow keys 


to draw, but you need a mouse to use any 
of these programs effectively. And if you 


plan to do any serious work with CADD | 
Starter Kit or AutoSketch, purchase a math | 


coprocessor, a chip that speeds certain cal- 
culations. While both programs work with- 
out one, the time it takes for the computer 
screen to redraw after you make a design 
change or printout is agonizing. Floor Plan 
and Design Your Own Home work fine 
without a coprocessor. 

While CAD helps you visualize ideas, 
easy-to-use Casper, Rafters, and Carpen- 
ter's Dream calculate the amount of materi- 


als needed for the project. Casper (for | 


Computer-Aided Sheet Planner) finds the 
best way to lay out parts on any sheet of 
material when you enter the size of the 
sheet and size and quantity of each part. 
Casper can produce a printout of the 
screen with each part drawn and num- 
bered and optimize the parts layout over 
several sheets, making allowance for the 
width of any saw Кеп. 

Carpenter's Dream is a menu-driven 
program that calculates the volume or 
square-footage of everything from con- 
crete and insulation to the number and 
spacing of rafters or fence posts. It's able 
to produce a cutting list for stairs, rafters, 
trusses and cripples, and headers for 
framing the rough openings for windows. 
Data entry can be in either decimals or 
fractions. 


Rafters determines the length of a rafter for | 
any pitched roof for a building less than 22 | 


feet wide. It accepts only decimal-number in- 
put, but has a built-in fraction-to-decimal con- 
version table. The program gives the board 
length for the rafter (square-cut rafter) and 
some critical dimensions for laying out the 
rafter (plumb cut).—Gene Hamilton 


MANUFACTURERS OF SOFTWARE 

Starter Kit, Generic Software, 11911 N. Creek Pkwy. S., 
Bothell WA 98011; AutoSketch, Autodesk, 2320 Marin- 
ship Way, Sausalito CA 94965; Floor Plan, Comput- 
erEasy, 414 E. Southern Rd., Tempe AZ 85282; Design 
Your Own Home, Abracadata, Box 2440, Eugene OR 
97402; Casper, Roger & Ryan Drummond, 10 Pike St., 
Herminie PA 15637; Carpenter's Dream, Workhorses, 
inc., 805 lath St, Suite B, Golden CO 80401; Rafters, 
RAD Software, Box 153, Grosse Tete LA 70740-0153 


JOHN B. CARNETT 
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üsh Piles and Yard Debris! 


..with the TROY-BILT* 
Junior TOMAHAWK?” Chipper/Shredder 


Кез. 


А 
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No more 
bagging, 
burning 

or dumping! 


No more hassle of bagging leaves, bundling 
brush...no more smoky burning...no more 
hauling and high dumping fees! The home- 
owner-sized TROY-BILT Junior TOMAHAWK® 
Chipper/Shredder is the fastest and easiest-to- 
use low-priced chipper/shredder ever! 

The Junior quickly and easily gets rid of 
brush, fallen branches, leaves, prunings and 
garden residues. It turns them into useful, 
valuable material for your landscaping and 
gardens. It’s the sensible, practical way to 
handle your yard debris! 


The extra-large hopper 
accepts leaves and light 
materials for shredding by the 
basket-full. Separate chipper 
accepts branches up to 2" thick. 


Makes FREE landscaping 
mulch & garden fertilizer! 


In less than 20 minutes, the Junior model can turn 7 Go he 
an 8' long, 4' wide, 2' high mess of brush, leaves and Call TOLL-FREE 


fallen branches into a compact pile of perfectly-sized 1 -800-982-7900 


chips апа finely-shredded compost/mulch material. 


Spread around flowers, landscape plantings, and < | Dept. 3257 | 
your garden, this shredded material makes a weed- ~ or Mail the Coupon Below . 
killing, moisture-saving mulch—and a "slow-release" TOD AY! 


fertilizer to help your plants grow lusher and more 


beautiful than ever before! на. Аус ps a mc: 
OTROV-BILT Dept. A3257 туу 
| | | | | 102п St. & 9th Ave., Troy, NY 12180 Ж P 
Send for your FREE | | E | 
ТО МАНАК Catalog and a YES! Please send me your FREE | 
: > і ge eê сн сох саа, | | 
| | | ith details about all your Models, including the 

Landscap Ing Пр S... juris, plus prices Special Savings b in бест i your 
€ All the FACTS about the TROY-BILT TOMAHAWK Po ns DOWN Easy Payment Plan! | 
Chipper/Shredder Models—including the new pe | 
small-property Junior TOMAHAWK! و‎ T T | 
e PLUS valuable FREE tips to improve апа beau- کے ڪڪ‎ | 
tify your property іп the Homeowner's Guide to | CITY — STATE ZIP 1 


Chipping and Shredding! 


Also available in Canada #1991 Garden Way Inc 


LETTER FROM THE UNDERGROUND 


Cape Cod-based architect Malcolm Wells doesn’t aspire to design- 

ing structures that cut an unusual shape on a skyline. Rather, he 

prefers a humbler architecture, with houses that nestle into hill- 
sides, gathering earth and its greenery around them like a blanket. 

Wells’ earth-sheltered houses have appeared in POPULAR SCIENCE, 

most recently in April 1989. Writing with gentle prose and a light touch 

| | and using more than 400 black-and-white drawings and some water- 

colors in his new book Underground Buildings, Wells reviews many 

of the lessons learned and some mistakes made in his designs from 

over the last 26 years. Many of the houses, most of them unbuilt, take 

advantage of passive-solar heat gain, simple heat-recovery ducts, 

and the natural insulation of earth to help make them energy efficient. 

Explaining his book, Wells offers a prediction: “The more | see of 

the paving of the Earth with buildings, parking areas, and roads, the 

more certain | am that we will someday put all our man works un- 

derground in such ways that they can be rearranged, replaced, and 

recycled without further disturbing the giant flowering shelves of 

land that will support and shelter them. It can literally be the best 

of both worlds." The soft-cover wire-bound book costs $14.95; 


| 


| Malcolm Wells, 673 Satucket Rd., Brewster, Mass. 02631.--М. D. 


added to portland cement [“HNF,” 
Nov. '89]. 

“Using waste plastic could reduce 
the cost of making polymer concrete as 
well as reduce the amount of PET in 
our landfills," says Fowler. "On aver- 
age, one pound of virgin resins costs 
about sixty cents, whereas waste-plas- 
tic resins cost forty to forty-five cents 
per pound," he says. 

In Mims, Fla., Ted Mandish, presi- 
dent of Mandish Research, also com- 
bines wastes and concrete. He uses 
things like polystyrene from hot-drink 
cups, ground glass, and chopped tires 
as lightweight aggregate. 

Wastes can make up 40 to 80 per- 
cent of the new Donolite concrete. "We 
have different formulations, depend- 
ing on the application," says Mandish. 
Because it is half the weight of stan- 
dard concrete, Donolite works well in 
places where traditional concrete 
would be too heavy, such as in decks 
and roofing, he says. Donolite is being 
molded into road barriers in Florida 
and was recently used for decorative 
facades on a post office in Potsdam, 
N.Y. "We used four tons of waste for 
that project," he says. 


Because many businesses and schools 
are donating the garbage, Mandish 
claims Donolite is cheaper to make than 
standard concrete. “Tm just gathering 
garbage to see where I can use Donolite 
next," he says.—Marcelle M. Soviero 


The need to be cool 


A simple idea from Lawrence Berkeley 
Laboratory in Berkeley, Calif., can in- 
crease the efficiency of fluorescent 
lamps by 15 percent. 

Fluorescent lights are more efficient 
than incandescents. But unlike incan- 
descents, which emit light at high tem- 
peratures, fluorescents perform best 
when they stay relatively cool. Conven- 
tional fixtures dissipate heat poorly, 
though. "When a [fluorescent] lamp 
gets too hot it loses fifteen to twenty 
percent in light output," says Michael 
J. Siminovitch, manager of the Effi- 
cient Energy Fixtures Project at 
Lawrence Berkeley Laboratory. 

Fluorescents work by a two-stage 
process. First, electricity excites mer- 
cury vapor within the tube. The ener- 
gized mercury atoms give off ultravio- 
let and a small amount of visible light. 


The ultraviolet light then excites the 


atoms of a luminescent chemical coat- | 


ing inside the bulb; the chemical's | 


atoms give off visible light. If tempera- | 


tures in the bulb exceed 104 degrees F, 
other molecular and atomic forces com- 
pete for the energy stored in the atoms, 
and light output falls. In a typical fluo- 
rescent tube, temperatures can reach 
122 to 140 degrees F. 

With a small spring-loaded metal 
clamp, the Fixtures Project team cre- 
ates a cooler area on the bulb. This 


“thermal bridge” drains heat into the | 
space behind the fixture. The research- | 


ers are also experimenting with thin, 
flexible strips containing a heat-con- 


ductive liquid fluorocarbon to cool the | 


lamp (see illustrations below). 
Thermal bridges may lead to energy 


savings. “If you improve a fixture from | 


fewer fixtures,” says Siminovitch. 
Manufacturers have expressed inter- 


| est in the idea, says Siminovitch, who 


| sixty-percent to seventy-five percent | 
efficiency, you can use fifteen percent | 


declines to name them. Thermal bridg- | 
es will likely be used first in compact 


fluorescent tubes and may be available 
within a year.—Vernon M. Church 


A metal clip (left) and a packet of heat-conductive liquid (right) are two ideas for draining excess heat from fluorescent lamps to improve efficiency. 
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` In the early hours 


of the air war 
against Iraqi forces, 
steel-nerved U.S. 
Wild Weasel crews 
flew electronics- 
packed jets into the 
teeth of deadly sur- 
face-to-air missile 


batteries. Knocking 


them out with 


radar-homing mis- 
siles, the specially 
trained weasels 
cleared the way for 
following waves of 
aircraft—and ulti- 


mate air superiority. 


U.S. AIR FORCE 


t was one of the most important 
jobs in the Persian Gulf war, yet 
few people would be interested in 
this line of work. The assignment 
involved climbing into fighter- 
bombers that, while equipped with 
specialized weapons and up-to-date 
arrays of electronic black boxes, are 
essentially refurbished relics of the 
Vietnam War era. 

The mission: flying deep into hostile 
territory where lethal surface-to-air 
missiles (SAMs) are known, or sus- 
pected, to be located. Standard proce- 
dure called for intentionally goading 
the SAM crews into turning on the 
radars used to guide their missiles to- 
ward intruding aircraft. This was the 
air-combat equivalent of making vile 
gestures in the other team's direction, 
with hopes of starting a brawl. But the 
stakes were infinitely higher—for 
both opponents. 

The risky tease was part of a tactic 
called Wild Weasel used by U.S. Air 
Force jets forming the spearhead of op- 
eration Desert Storm's air blitz over 
Iraq and occupied Kuwait. By dis- 
abling the enemy's sophisticated 
Soviet and French air-defense net- 
works, the daring Wild Weasel crews 
helped gain the U.S.-led coalition abso- 
lute mastery of the skies. And that, in 
turn, was the key to the allies' breath- 
takingly quick and overwhelming vic- 
tory in the 100-hour ground war. 

In the first 36 hours of the massive 
aerial campaign unleashed on Jan. 17, 
a few dozen F-4G Phantom II Ad- 
vanced Wild Weasel aircraft led strike 
groups drawn from the 2,600-plane al- 
lied air fleet. The weasels launched 
approximately 268 (the exact number 
is classified) radar-homing missiles at 
SAM emplacements as far behind ene- 
my lines as the outskirts of Baghdad. 
The crew of one returning F-4G was 
forced to eject near a Saudi airfield af- 
ter it ran out of fuel, possibly due to 
damage inflicted by anti-aircraft ar- 
tillery. The rest of the weasels made it 
back to their bases safely. 

The principal munition that weasel 
airplanes pack under their wings is 
the AGM-88A HARM, or high-speed 
anti-radiation missile. Once locked onto 
enemy radar's microwave radiation, 
the HARM streaks toward the anten- 
na, demolishing it with a fragmenta- 
tion-type warhead. Thus blinded, a 
SAM battery is unable to target its 
missiles. 

Experienced SAM crews know that 
their acquisition radar's search beam 
can suddenly become a pathway to self- 
destruction if an anti-radiation missile 
zooms down it to the source. Air Force 
Capt. John Trauernicht, an expert on 
weasel operations who manages F-4G 
tactics and training at Langley Air 


Force Base Tactical 
Air Command head- 
quarters in Hampton, 
Va., says that intimi- 
dation is a major goal 
of weasel work. “The 
fact that the F-4Gs 
had a specific mission 
to go in there and confront those SAM 
operators—yet none were reported hit 
by SAMs—should attest to the respect 
the operators have for the weasels. 
Some of them may have just aban- 
doned their sites.” | 

Air Force F-4G units based in 
California and Germany made up the 
Desert Storm Wild Weasel contingent. 
Like the “point man” leading an in- 
fantry patrol into a dangerous area, 
the modified Phantoms formed the 
vulnerable apexes of strike groups 
containing hundreds of other aircraft. 
Usually working in pairs, the F-4Gs 
flew a fair distance ahead of the 
bombers, attacking SAM batteries or 
frightening their crews into inaction. 
The weasels often shared point-man 
duty with other specialized aircraft, 
such as the powerful EF-111 Raven 
jammer, the Navy’s EA-6B Prowler 
jammer, or the F-117A stealth attack 
plane, which could launch “smart” 
bombs at key targets with little 
chance of being effectively tracked by 
radar. 

A weasel crew consists of a seasoned 
pilot and a back-seat electronic-war- 
fare officer known as an EWO, or 
“bear.” EWOs have been likened to the 
guy in every barroom who instinctively 
gravitates to the pinball machines and 
video games. A primary element of 
their special electronic gear is a highly 
sensitive radar-detection and homing 
system, the APR-38. Fed with signals 
harvested by 52 antennae sprouting 
from the aircraft's fuselage, wings, and 
tail, the black boxes identify and dis- 
play the locations and types of radars 
in the area, while determining which 
pose the most danger. 

The worst-case scenario is an on- 
rushing SAM launched by a wily oper- 
ator. Then, for too many nerve-wrack- 
ing seconds, the EWO uses all of the 
defenses he’s got: an electronic coun- 
termeasures (ECM) pod that muddies 
the airplane’s radar image; dispensers 
loaded with tinsel-like chaff; and in- 
frared-spoofing flares, in case the 
SAM also has a heat-seeking capabili- 
ty. Meanwhile, up in the front seat, 
the pilot snaps his jet through missile- 
dodging maneuvers rehearsed many 
times in training. If the crew does ev- 
erything right, the SAM heads off in a 
benign direction. One F-4G pilot re- 
portedly outmaneuvered a swarm of 
six early-generation Soviet SAMs pur- 
suing him over southern Iraq. 
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McDONNELL 
DOUGLAS F-4G 
PHANTOM II 

WILD WEASEL 


WEAPONS 
Maximum load is 16,000 Ibs. 

• AGH-B8A HARM. 

e AGM-65 Naver television guided and infrored 


корти 
e AIM-7 Sparrow air-to-air missile for self protection. 
• Electro-optically guided bombs and cluster bombs. 


Loitering in the vicinity of SAM 
launchers for 20 minutes, and living to 
tell about it, is sweaty and exhausting 
work. “When you get near them 
[SAMs], you've got four to six g's on 
your body the whole time. You're in 
there turning and burning every fifteen 
or twenty seconds, because you can’t af- 
ford to be predictable—or they'll nail 
you,” says weasel pilot Trauernicht. 
“Jink and bank, climb and drop. Roll 
inverted, pull down, roll back out, then 
climb to reverse direction. This can eas- 
ily become very disorienting, and it 
burns fuel like crazy. It’s what we do to 
let our other airplanes get safely 
through to their targets.” 

Is this a specialty uniquely staffed 
by madmen? “The confidence a weasel 
needs to do his job doesn't come out of 
a sense of macho foolishness, or want- 
ing to die,” Trauernicht says. “It takes 
years of training flights at 500 miles 
per hour, right down at one hundred 
feet above the ground. Weaseling is a 
job you may be assigned to if the Air 
Force needs F-4G crews, and you're 
qualified by your flying experience.” 

Wild Weasel tactics were developed 
during the early years of U.S. involve- 
ment in Vietnam, when the Viet Cong 
were using new Soviet-built SAMs to 
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shoot down airplanes in alarming 
numbers. The Pentagon funded a 
crash program to develop the first 
generation of radar-detection and 
homing equipment, which was in- 
stalled in two-seat versions of the 
F-100 Super Sabre fighter. 

The crews recruited to test the sys- 
tem in combat soon designed a shoul- 
der patch featuring a cartoonish 
weasel above the letters YGBSM, 
which stood for “you gotta be sh—-ing 
me.” It was an understandable reac- 
tion to their new job description. In 
1965, these charter weasels began lo- 
cating SAM sites and attacking them 
with unguided rockets. F-105 fighter 
bombers would then drop heavy 
bombs on the SAMs. Inventing and re- 
fining the new tactic was a horren- 
dously risky enterprise. Of the first 
seven F-100 weasel aircraft, five were 
quickly lost along with their crews. 

Soon F-105s were adapted to the 
leading weasel role; F-4s later re- 
placed them. Tactics and weapons 
steadily evolved, and the weasel units 
became an integral part of bombing 
missions against SAM-protected tar- 
gets. The crews’ motto, “first in, last 
out,” perfectly described their role as 
SAM-suppressors who bought the 


bombers relatively safe passage 

to their targets. “You went trolling for 
the SAMs. You wanted them to shoot 
at you,” recalls former F-105 weasel 
pilot Paul Metz. “It’s booga-booga, can 
you shoot me? Who-o-a-a-a....that was 
close! If they give themselves away, 
then you attack them. Weaseling is 
the ultimate game of chicken." 

The Wild Weasels' performance in 
helping coalition bombers and attack 
planes has drawn attention to them as 
a common-sensical adjunct to the cost- 
ly radar-foiling technology the Air 
Force has bet on so heavily: stealth. 

Newly emboldened weasel support- 
ers within the Pentagon and the Air 
Force argue that while the 118 patent- 
ly unstealthy F-4Gs now in inventory 
may be long in the tooth and relative- 
ly expensive to operate, they are none- 
theless still effective—and already 
paid for. So why put them out to pas- 
ture as has been proposed? Looking 
beyond the F-4G, tactical planners 
like Trauernicht envision a labor-sav- 
ing single-seat Wild Weasel with arti- 
ficial intelligence software and ad- 
vanced cockpit displays, making the 
airplane more or less its own EWO. 
SAM designers around the world 
must be as busy as bees. 
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AFT-TIP ANTENNAE 
A group of rador-warning receiver 
antennae monitors the hemispheri 
area behind the aircraft. 
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71 wanted to be the first guy to get a speeding ticket in an 
electric car,” confides a General Motors vice president, 
pleading anonymity for the sake of his job security. 
Tempted by the performance of the well-disguised GM 
development prototype he had been driving—a vehicle 
capable of 0-to-60-mph times in the eight-second 

> | range—this normally law-abiding corporate citizen ad- 
Battery powered COrS аке mits to a bit of illicit racing on the Southern California 
| freeways, hoping to attract the attention of a patrol саг 
now on the brink of becom- | and make automotive history. 
No such luck. Even if he had been successful in getting 
cited, the episode would have taken place about 90 years 


ing a modern-day reality, too late, because the first recorded arrest for speeding in a 
car of any sort is credited to Mr. Jacob German, appre- 
not so much because they hended in Manhattan for driving at the breakneck speed 


of 12 mph in an electric cab in 1899. 
Still, the GM executive's hoped-for ticket would have 
cut pollution or foster been charged with delicious irony: a citation for violating 
the law in a car whose sole reason for existence is to com- 
і ply with the law, specifically the legislation that mandates 
energy independence, but the availability of roadworthy electric vehicles in Califor- 
nia by 1998. 

This precedent-setting statute, part of a push to reverse 
the notoriously insufferable air quality in the Los Angeles 
i basin, is sparking a resurgence of development activity for 

| › the т vahi electrically powered vehicles. The anticipated demand for 
шау be the only vehicles nonpolluting vehicles has motivated GM to introduce two 
sophisticated concept cars, the all-electric Impact two- 
seater of last year [“Automotive Newsfront,” Apr. '90] and 
the gas-electric hybrid HX3 introduced early this year. 

More than any other large city in the world, Los Angeles 
depends on the motor vehicle, even though the motor ve- 
hicle is generally held to blame for the ubiquitous blan- 
ket of smog that smothers the L.A. basin. The EPA, 
under the provisions of the Clean Air Act, has de- 
creed that L.A.’s air quality must be brought 
back to healthful standards by 2007. In a 
sweeping clean-air strategy developed by 
the South Coast Air Quality Manage- 

ment District (AQMD) in 1989, more 
than 100 new controls will be 
placed on air pollution sources 
ranging from oil refineries and 

generating plants to barbecue 
starter fluid and aerosol de- 
odorants, as well as motor ve- 
hicles. With the subsequent 
statewide adoption of Los An- 
geles’ policy by the California Air 
Resources Board (CARB), electric 
car research projects have taken on 
new urgency. 
Proposals for meeting EPA air quality 
standards in the Los Angeles basin have 
ranged from radical—an all-electric car fleet, cre- 
ating a theoretical Zero Pollution Zone in which no 
fossil-fuel-burning cars would operate—to a more re- 
alistic mix of electric, alternate-fuel, and advanced tech- 
nology gasoline cars. As it now stands, by 2003 some 10 
percent of all cars sold in the Golden State must be Zero 
Emissions Vehicles—a total of 200,000 “voltswagons” annu- 
ally. The 10 percent rule applies individually to every car 
maker that sells more than 5,000 cars per year in Califor- 
nia. The CARB requirements offer the possibility of buy- 
ing and selling credits for electric car production, which 
By LEN FRANK means that only a few manufacturers could end up in pro- 
and DAN McCOSH | duction, with the remainder paying them credit fees. 

Under present regulations, a Zero Emissions Vehicle й 
(ZEV) is defined by CARB as one producing по tailpipe 
pollutants, without regard to emissions produced in the f 


because in some cities they 


allowed by law. 
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manufacture of the vehicle or in generating the electricity 
to recharge its batteries. Hybrids, which use an internal 
combustion engine that powers a generator to recharge 
the batteries and extend the driving range, will be certi- 
fied under separate EPA emissions testing. 

Depending on the EPA results, hybrids will be classified 
by CARB in accordance with limits established to cope 
with the Transitional Low Emission Vehicle (TLEV). The 
transitional standards are graduated. In 1997, the limits 
applied to TLEVs give way to cleaner-running LEVs and 
Ultra LEVS, with minimum sales quotas stepping up until 
a fleet made up entirely of LEVs, ULEVS, and ZEVs is in 
showrooms by 2000. 


ump-starting the technology engine has taken more 

than just rules-making. The city government of Los An- 

geles has also assumed an active role in fostering an 
electric car industry. Seeing that manufacturers needed 
some stimulus to produce atmosphere-friendly vehicles, 
City Councilman Marvin Braude (who is also a member of 
the board of the South Coast Air Quality Management Dis- 
trict) proposed the L.A. Electric Car Initiative in May 1988. 
In many ways, this proposal marks the birth of the modern- 
day electric car. 

This initiative asked the city to sponsor a competition to 
award a contract for production of 10,000 electric vehi- 
cles—5,000 passenger cars, 5,000 trucks—over five years 
beginning in 1993. Funding to subsidize development of 
the vehicles, $7,000,000 shared equally by the Los Angeles 
Department of Water and Power (DWP) and Southern 
California Edison, was earmarked to encourage “second 
tier” manufacturers to enter the electric car market. No 
funds were to go to the large, established manufacturers. 

Hearings held prior to drafting the initiative established 
a factual basis for the logic of moving ahead with the pro- 
ject, convincing all involved parties that a net reduction in 
air pollution was certain; that at least 275,000 vehicles 
could be charged (at night) with existing power produc- 
tion; that half of the air pollution in the L.A. basin was 
from vehicles (Councilman Braude says 70 to 80 percent); 
that in-city power plants running 24 hours would produce 
less pollution than they do now with their nightly shut- 
downs and restarts; 
and that alterna- 
tive-fuel internal 
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combustion vehicles would simply create other pollution 
problems (such as aldehydes). 

On Jan. 4, 1989, the Los Angeles City Council approved 
the initiative, and 200 proposals were sent to companies or 
groups that, it was hoped, might be interested. Minimum 
performance standards included a 60-mile range, a 60- 
mph top speed, and an overnight recharge capability. 

There were 19 responses, eventually reduced to three 
hopefuls: VEHMA, an auto components supplier in Cana- 
da; Unique Mobility in Colorado; and Clean Air Transport 
(CAT), a new company in Sweden. VEHMA proposed a 
full-size GM van converted to electric drive with a massive 
subfloor battery pack. Performance was mediocre, range 
short, and cost ($38,000) high. DWP bought six of the 
vans, which had been developed with the assistance of the 
Electric Power Research Institute. 

Unique Mobility which has developed a brushless DC 
motor that produces an astonishing two horsepower per 
pound, came forth with a proposal first centered on con- 
verting Chrysler minivans, later switching to Ford 
Aerostars, and eventually dropping out entirely due to 
lack of support from the Detroit manufacturers. 

This left Clean Air Transport, which is neither a manu- 
facturer nor a research and development entity but a ven- 
ture capital organization. CAT had gained rights to a still- 
born electric mini-car called the Whisper, a project that 
was partially funded by the Danish government and now 
seems likely to become the first large-scale electric passen- 
ger vehicle sold in this country in 50 years. 

The LA 301, as CAT has named its car, is being devel- 
oped by International Automotive Design (IAD) in Eng- 
land. The company's credentials include extensive work on 
the Mazda Miata and Lincoln Town Car. The original 
plans called for the LA 301 to be built in three versions: a 
four-passenger sedan, a compact minivan, and a compact 
pickup. All were to use the same hybrid drive train: a 34- 
kilowatt electric motor, a four-cylinder 650-cc 35-hp auxil- 
iary power unit (APU), and the "best available" lead-acid 
batteries. The vehicles can be operated as pure electrics or 
hybrids, with the APU recharging the batteries to extend 
the driving range, but not on gasoline alone. 

CAT, says company president Lars Kyrklund, is on 
schedule, but the minivan, and presumably the pickup, 
are "a couple of years behind the sedan." For the most 
part, the LA 301 will use conventional technology, but CAT 


GM's HX3 concept minivan is a hybrid design, using a gasoline- 
powered 40-kilowatt generator to extend the driving range. 


DRAWINGS BY JIM SMOLA 


would like to incorporate the special lead-acid batteries 
| M developed by Delco for GM's Impact “when and if." 

ин ке тиз | ЖЕНЕ: ЕЛ | CAT has released no pictures and few technical details, 
but this much is known: IAD has designed a relatively 
long wheelbase (109-inch) car with minimal overhang (161 
inches overall—the same length as a 1991 Toyota Tercel). 
As a guess, the four-cylinder APU is from one of the Japa- 
nese home-market 660-cc-class cars. 

Perhaps the most interesting part of the LA 301 is a 
switch that offers three operating modes: Full Electric, with 
modest performance and a 60-mile range; Long Range, with 
the gas engine both feeding the batteries and driving the 
wheels through an over-running clutch; and Commute, 
which uses a "smart" on-board computer that learns the 
driver's habits to promote the lowest pollution/ greatest per- 
formance combination. Kyrklund expects the car to compete 
in the “low luxury segment" (the $25,000 range, according 
to Councilman Braude's office) and expects the cars to be 
sold through presently existing dealers in the L.A. area. 


M eanwhile, the groundswell of support for electric 
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vehicle development is being felt far beyond Cali- 
fornia, and certainly in Detroit, with top-level exec- 
utives now embracing the idea that electric cars have a 
place in today’s automotive spectrum. It’s a profound 
change in the attitude of major auto companies—the end 
of an era of wait-and-see, hoping for a technological break- 
through, particularly in battery capacity, which has hin- 
| ыў: чө dered electric vehicle development for years. 
NIKEL-CADMUM ^ nn a "ЯР Today, production-phase engineering of an electric car is 
BATTERY ier | So "WE" —— well under way at General Motors, which first announced 
FTT ESSERI B ч» ч Г its Impact program to the public in 1990 in the politically 
correct setting of the Los Angeles Auto Show. Led by GM’s 
Hughes Aircraft and Delco Remy divisions, a marketing 
staff already has beén assigned to the project, and whis- 
pers of a car in showrooms as early as 1994 have been 
VAY.POWER | | heard around Motown. GM recently announced that the 
знай ы кі a Ө | car will be built-in Lansing. Mick, abe facility-formeriy 
used to assemble Buick Reattas. 

Overseas, the motivation to replace at least a portion of 
the internal combustion engine fleet with electric cars is 
— the same as in the United States—mainly congested, pol- 
V -— lution-choked city centers. Additionally, Europe and Japan 
8 d have much higher gasoline prices and more nuclear power 
о E a than does the United States. Those plants are capa- 
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Options for the electric range: The General Motors Impact, top, = | 

an all-electric, takes advantage of light weight, a low 0.19 co- 20 EAD-ACID | 

efficient of drag, and minimal rolling resistance to extract max- 
imum benefit from a lead-acid battery pack. Audi’s Duo, center, 

bed on the Дао, severly mos МҮН direi 

the rear axle and conventional gasoline power for the front 

wheels. The roadway-powered vehide, bottom, picks up ener- 
gy by induction from electric cables buried in the road bed to 
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ble of generating the necessary low-cost electricity without 
adding pollution to the air, although the larger question of 
disposal of nuclear waste remains. 

The picture in Europe is more of a study in practical ap- 
plications than a sneak preview of the future. Electric ve- 
hicles already are common in London, mainly as urban de- 
livery vehicles known as milk floats. Fiat now sells a 
variant of the Panda subcompact rebadged as the Elettra. 
Developed with Steyr-Daimler-Puch AG of Austria, the car 
offers a 75-mile range and 70-mph top speed for the 
princely sum of $20,000. Peugeot will soon add an electric 
version of its compact 205 family hatchback to the electric 
vans it already sells. While both efforts so far are short of 
range and relatively unsophisticated, both companies are 
committed to commercial availability. 

When it comes to predicting the hardware that will be 
found in the upcoming generation of electric cars, there 
are fewer certainties. As a city runabout or limited-range 
delivery van, advanced versions of the straightforward 
battery vehicle are an achievable solution. But factoring in 
the realities of how people use their cars—a family on a 
long vacation trip to the mountains, for example—makes 
it obvious that the demands of buyers vary greatly, so the 
solutions must grow more diverse. Hybrids, with their on- 
board recharging capacity, are one way to cope with di- 
verse real-world driving patterns. 

GM's recent introduction of its experimental НХЗ, а hy- 
brid gasoline/electric derivative, confirms a growing accep- 
tance of this reasoning. Like the Impact, the HX3 has an 
electric power train based on lead-acid batteries and dual 
AC induction motors. The difference is the addition of a 
three-cylinder 900-cc gasoline engine coupled to a 40-kilo- 
watt generator, which supplies sufficient electricity on de- 
mand to power the HX3 at a constant speed while recharg- 
ing the batteries, or even supplying a few small 
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households with power. The generator's small engine, run- 
ning at a constant speed, is easily optimized for low emis- 
sions. Such vehicles have been proposed before, notably by 
Unique Mobility, but are penalized by a high production 
cost because they contain two independent power sources. 

Dual-drive-train hybrids are another variation being ex- 
plored, using a combustion engine to drive the wheels 
when outside of environmentally sensitive areas, but 
switching to battery power in the restricted zones. Audi 
demonstrates the viability of this concept with its Duo Hy- 
brid system, which combines front-drive and a gasoline en- 
gine for long-distance cruising with an electric motor pow- 
ering the rear wheels as a nonpolluting alternative. 

One interesting alternative for urban use is a modern 
variation of the urban trolley—cars powered by a series of 
induction coils buried in the roadbed that carry electricity 
from a centralized power source. The roadway-powered ve- 
hicles could whoosh along electrified freeways with no ex- 
penditure of on-board energy, while batteries mounted in 
the undercarriage are recharged for sorties away from the 
network. The system is currently being tested in northern 
California, and a more extensive project is under construc- 
tion in Los Angeles [Automotive Newsfront," Aug. '90]. 

All this diversity of drive trains acknowledges one in- 
escapable fact of life—that presently available battery 
packs still have the same fundamental limitation as the 
turn-of-the-century cells employed in the earliest electric 
cars. Long drives require large power reserves, which can 
escalate both the weight and price of the battery pack to 
stratospheric levels. The challenge to improve power stor- 
age is so fundamental to electric car progress that recently 
a research consortium was formed by General Motors, 
Ford, and Chrysler to pool resources in selecting and de- 
veloping advanced battery technology. 

Virtually all of the electric-car projects are aiming at 
about a 100-mile range between recharges—not much of 
an improvement over the 80-mile range of the 1935 De- 
troit Electric, which was the longest-lived electric car in 
production. Whether or not this will be sufficient to attract 
customers becomes the question foremost in the minds of 
those planning to put electric cars on the market. 

General Motors is gambling on being able to minimize 
the differences between the capabilities and cost of an 
electric car and its gasoline alternative. A critical factor is 
the cost of battery replacement. Because the life span of 
batteries is limited, replacing them on a regular ba- 
sis—20,000-mile intervals for lead-acid units, experts fore- 
cast—should be the main cost of operating the car. 


closer look at GM’s Impact, probably the first proto- 
type to address seriously the major problems of engi- 
leering a general-purpose all-electric car, reveals 
both the promise and pitfalls facing electric car develop- 
ment today. A two-seat 95-inch wheelbase coupe, Impact 
weighs a scant 2,200 pounds, including an 870-pound bat- 
tery pack of 32 ten-volt batteries housed in a central tun- 
nel. The light weight combines with two 57-hp AC induc- 
tion motors, each driving one front wheel to produce the 
aforementioned eight-second 0-to-60-mph time, with a 
120-mile projected range at 55 mph. Payload for the Im- 
pact is a meager 350 pounds, hinting at how hard GM en- 
gineers struggled to minimize the total weight. The bat- 
tery pack uses recombinant (non-gassing) lead-acid 
batteries, which can be recharged overnight at a rate up to 
50 amperes at 400 volts through a built-in charger. The 
charger is an integral part of the computer-controlled in- 
verter, the device that converts direct current from the 
batteries to alternating current for the car’s motors. 

In some ways, the most significant achievements of Im- 
pact came in adapting systems commonplace on all cars to 


operation without a combustion engine. Disc brakes, for 
example, normally rely on vacuum assist from the engine 
to reduce pedal pressure. In the Impact, though, the drive 
motors are pressed into service, becoming generators 
when the brake is applied to help slow the car. At the same 
time, this regenerative braking recaptures some of the 
electrical energy spent in accelerating. 

Far trickier is the issue of heating and air conditioning, 
because the average car today uses a sizable proportion of 
the approximately 10,000 Btu of energy it takes to move a 
car at constant speed to heat or cool the occupants. The 
Impact uses a small, electrically driven heat pump for 
both heating and cooling, powered by а one-hp high-effi- 
ciency DC motor. Some of the other engineering work is 
not so obvious. The battery compartment, for example, has 
a crush structure separate from the passenger compart- 
ment. The heavy battery "tray" in electric cars has a mass 
nearly equal to the mass of the car itself and can act as a 
battering ram in a crash. The mass thus must be either 


rent, you can run them from about 3,000 to 6,000 
rpm—only about a two-to-one ratio, compared to a typical 
gas engine that runs at a ten-to-one ratio. That takes a lot 
of gears in the transmission." 

Ford's gamble a decade ago was that the cost of an effec- 
tive inverter for an AC induction motor would come down, 
allowing the use of the smaller, more controllable induc- 
tion motor. As it turned out, the choice was a good one, and 
most new electric-car designs use AC motors. 

Ford's battery system is considerably more controversial 
than the motor. Sodium-sulfur batteries have an energy 
density up to three times that of conventional lead-acid 
batteries, which makes them the battery of choice for sev- 
eral companies, including BMW and Volkswagen. In con- 
trast with most batteries, which are constructed with met- 
al plates in contact with a liquid electrolyte, sodium-sulfur 
batteries have two liquid electrodes separated by a solid 
electrolyte. Molten sodium and molten sulfur are separat- 
ed by a high-temperature ceramic. The system must be 


alongside the passengers or underneath, surrounded by 


structures designed to absorb energy. 

Electric car proponents theorize 
that urban delivery routes will be the 
first large-scale application, so much 
of the development is focused on small 
commercial vans. Rather than tackle 
an all-new vehicle, the engineers at 
Chrysler are busy working on an elec- 
tric conversion of the company's popu- 
lar minivan. Recent development 
work has been directed toward the 
TEVan project, funded by the Electric 
Power Research Institute. The TEVan 
is powered by an improved nickel-iron 
battery and achieves a range of about 
120 miles between charges. 

A relatively commonplace industri- 
al design, nickel-iron batteries have 
about double the energy density of 
conventional lead-acid batteries. But 
the nickel-iron batteries are expensive 
and, unlike the sealed lead-acid cells 
in the Impact, generate hydrogen gas 
in operation. The TEVan battery pack 
needs a ventilation system, a battery 
gas dispersal system, and an auto- 
mated system to replace depleted wa- 
ter while under way. 

Ford recently concluded a long- 
range research project with an electric 
Aerostar minivan and shifted efforts 
to a production engineering program. 
The research-and-development van, 
equipped with sodium-sulfur batteries 
and a Ford-developed 75-hp AC induc- 
tion motor, evolved during an era of 
rapid progress in MOSFET semicon- 
ductors—high-amperage switching 
devices—that make an AC induction 
motor viable for an electric car. 

“When we started work, most of the 
motors being used were DC, separate- 
ly excited [using electric windings to 
produce a magnetic field in both the 
field and armature], says Bradford 
Bates, manager of power train engi- 
neering for Ford's electric vehicle pro- 
gram. “But those are essentially con- 
stant-speed motors. Using a ‘chopper’ 
that produces variable pulses of cur- 


[Continued on page 110] 
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The NAV (Next Generation Advanced 
Electric Vehicle) from Tokyo R&D in Japan, 
an automotive design and development 
group, takes a novel approach to the state 
of the art. Rather than dabble with costly, 
experimental power storage schemes, 
Tokyo R&D's aim was to push the limits of 
available technologies to minimize the 
penalties of existing lead-acid batteries. 
The prototype car is a four-passenger 
sedan about the size of a Honda Prelude, 
with a top speed of 68 mph and a range of 


| 149 miles оп one charge. 


The most innovative feature is the use of 
a four-wheel direct-drive system. A five- 
kilowatt brushless DC motor is mounted 
within each wheel (right). The wheel rim is 
mounted directly to the rotor of the electric 


| motor, and the stationary coil windings are 


located in the center. Photo reflectors are 
used to detect rotor speed and position da- 


| ta as needed by the controller electronics. 


All four motors are regulated by a single 
central controller. 
Tokyo R&D says using four direct-drive 


| motors saves the weight and power losses 
| ofatransmission and drive train. The chas- 
| sis is fabricated of steel tubing, aluminum, and carbon-fiber-reinforced plastic (CFRP) 
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Protruding wheel centers on the NAV conceal 
individual five-kilowatt direct-drive motors. 


sandwich panels, with body panels of CFRP. Despite the lightweight materials, the 2,646- 
pound NAV is still just as heavy as the similar-size Prelude, while its interior is a bit more 
cramped. The batteries account for 959 pounds of the total curb weight. 

Masao Ono, managing director of Tokyo R&D, says further work is needed on the 


| driveability, particularly on the cornering where some mechanism is needed to replace 


the function of a differential. The company hopes to do it electronically through fine tun- 


ing the central controller.—Dennis Normile 
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High-tech materials used in 
space shuttles and fighter 
planes are now finding their 
way into golf clubs, tennis 
rackets, ski jackets, and more. 
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Fou may soon be swinging a golf club 
that's made from the same fibers used in 

| the tails and rudders of F-15 fighter 
planes—fibers that make the club 
stronger than steel, but more lightweight. 

Or you may ski down the slopes in a jack- 

et embedded with millions of ceramic 


particles that act as a built-in heater. 

Advanced materials that respond to a wide variety of 
conditions, like extreme heat, cold, or stress, are now find- 
ing their way out of the lab and into everything from ther- 
mal socks to high-strength golf clubs. 

Just a bit of a “new” material in the tip of a golf club 
strengthens it, and discrete amounts strategically placed 
in the shaft can influence the flight and direction of your 
golf ball. 

The new material is boron—which you may remember as 
the fifth element on the periodic table. As a gas, boron is 
nearly as light as helium, but in a solid state it’s five times 
as strong as steel. “It’s the third or fourth hardest material 
after diamond,” says Michael Buck, manager of boron prod- 
ucts at Textron Specialty Materials in Lowell, Mass. 

Textron has the only chemical vapor deposition (CVD) 
facility in the Western world that’s capable of changing 
the state of boron from a gas to a solid in filament form. 
During this process, boron filaments are created by us- 
ing a fine tungsten wire as the substrate (or the sub- 
stance that is acted upon) and boron trichloride gas as 
the boron source. The tungsten wire, which is similar to 
the filament in an incandescent light bulb only smaller 
in diameter, is pulled through a glass reactor from stor- 
age spools at the top of the reactor (see photo right). 
Here, the boron trichloride and hydrogen are subjected 
to extreme heat—more than 1,800 degrees F. The boron 
then adheres to the tungsten wire, forming a layer on it 
and steadily building boron filament as it travels 
through the reactor. 

Once the boron filaments are made, they are impregnat- 
ed with epoxy resins and pressed and rolled into a tape, 
which, not surprisingly, is called prepreg. The tape is the 
most common form of boron filament composite used in 
sporting equipment because it’s easy to handle. When used 
in a golf club shaft, the tape is laid on top of paper-thin 
sheets of graphite fibers. The two are then rolled around a 
mandrel, or steel rod, and baked until hardened. 

It only takes a bit of boron in the club for it to be effec- 
tive—generally up to 10 percent of the total weight of the 
shaft. Designers decide where to distribute that 10 percent 
based on the fact that golf clubs aren’t entirely rigid. When 
the ball is hit, the shaft flexes—influencing where the ball 
will land. The shaft also has a certain amount of torque, or 
twisting motion, and too much torque can scatter shots; 
boron is used to help control how much and where the club 
will bend and twist. 

“Boron lets us use a high-modulus graphite fiber to 
lower the torque and still have a strong enough product,” 
says Peter Piotrowski, vice president of engineering for 
Aldila Inc. in San Diego, the largest maker of composite 
golf clubs in the United States. A high-modulus fiber re- 
sists elongation, therefore in a shaft, the higher the mod- 
ulus, the lower the torque. 

But tough as it is, boron isn't perfect. Its relatively 
large diameter—about 10 times that of graphite—makes 
it difficult to handle. *Most fibers are like thread, but 
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During the CVD process, extreme heat created in a large reactor 
changes boron trichloride gas into solid elemental boron. 


boron is like a rod," says Buck. "A fine thread is easier to 
wrap around a small-diameter spool," like a golf club. 

And although it takes only a bit of boron to benefit a 
shaft, it's not cheap. Boron can be $375 to $450 a pound. 
That's quite a bit more costly than graphite, the other 
material commonly found in a club shaft, which is about 
$20 to $50 a pound. 

Clubs containing boron are widely available. Only 
those with Textron's double diamond symbol contain 
enough boron to make a difference. 


COLLIDING 
MOLECULES 
FOR A 


Spectra, a highly structured polyethylene fiber used in 
bulletproof vests and helicopter shields, is now being 
used in tennis rackets. Spectra’s main advantages, says 
Allied Signal Corp., maker of the fiber, are high strength 
and stiffness combined with low weight. A small amount 
of Spectra fibers used in the face of a racket can dampen 
string vibration and significantly increase durability. 
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HIGH-STRENGTH UNIDIRECTIONAL FIBER 


“Spectra is lighter and stronger than other materials used 
in rackets,” says John Gugel, vice president of Ellipse Sport in 
Redmond, Wash., the only tennis racket maker using Spectra 
fibers. “With a specific gravity weight of 0.98, Spectra is the 
lightest fiber currently available,” he claims. “Because it’s so 
light, more of it can be used to increase strength.” 

But why hasn't a material that is claimed to have 
strength and stiffness plus excellent chemical resistance 
and low moisture absorption been used in rackets before? 
In order to make a racket, Spectra and graphite have to be 
bonded with an epoxy resin. In the past, it has been ex- 
tremely difficult to bond Spectra with the resins. But Plas- 
ma Science, in Foster City, Calif., has changed that. 

“The only way to get Spectra fibers to bond with the 
epoxy resin is to change the surface chemistry of Spectra 
fibers,” says Steve Kaplan of Plasma Science. 

During the cold gas plasma treatment, gas plasma 
(lightening is a gas plasma found in nature) is produced 
in a vacuum chamber by electrically charging one or 
more gases with radio frequency (RF) energy. This causes 
the gas to become a mix of highly reactive disassociated 
molecules. These molecules collide with the surface of the 
Spectra and cause a change in its properties. When the 
RF is turned off, the gas particles recombine, and the 
plasma is extinguished. 

“While changes in the surface result, bulk properties, 
like the fiber strength, go unchanged,” explains Kaplan. 

Although the plasma-treated fibers adhere more readily 
to epoxy, they are difficult to cut. “Normally a machine 
cuts many [standard-fiber] sheets at a time,” explains 
Gugel. “But Spectra sheets have to be cut by hand with 
carbide blades.” 

As with boron, Spectra fibers are mixed with epoxy 
resins and pressed into a prepreg tape before they are 
used in a racket. In addition to the tape, Spectra felt is 
used in the yoke, or “throat,” of the racket to make the 
racket more shock-absorbing (see drawing, next page). 
The felt is not plasma treated or combined with epoxy 
resins. “It’s laid down like fiberglass filters. Actually, it 
looks like a small Brillo pad,” says Gugel. “These rackets 
have a totally different feel. The harshness you get with 
other rackets is gone. So it’s soft, but stiff.” 

Four Spectra tennis rackets are available from El- 
lipse Sport: the Explosion, Fusion, Fusion S, and, the 
newest, Fusion E. The Fusion E weighs 11 ounces with 
strings, which is 1.5 ounces less than a conventional 
tennis racket. Tests done with the Fusion E racket 
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SPECTRA FELT 


showed there is 25 percent less vi- 
bration absorbed by your arm when 
the ball is hit, due to Spectra’s ability 
to absorb shock energy. It was also dis- 
covered that Spectra fibers make the 

racket more impact and abrasion resistant 
against day-to-day use because when Spec- 
tra is used in conjunction with graphite, its 
reinforcement helps stop microcracks that can 

develop in the carbon composite layer. All four 
tennis rackets contain about 80 percent graphite 
and 20 percent Spectra and cost approximately 
$235. The increased price is due to the Spectra 
fibers, which are about $75 a pound, as opposed to 
carbon fibers, which are about $22 a pound. 


THE SECRET 
IS IN THE 
CERAMIC 


Picture yourself at the top 
of a ski slope. The wind is 
howling, and the temperature 
is well below zero. Think you will freeze before half the 
day is through? Maybe not. A new highly insulated ski 
jacket might help you stay outside longer no matter how 
cold it gets. The insulation contains millions of ceramic 
particles that use the sun’s energy—not its heat—to help 
keep you warm. 

The new insulation is a spinoff of Thinsulate, a ther- 
mal insulation developed in 1978 by 3M of St. Paul, 
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Minn. and used 
in everything 
from earmuffs to 

ski jackets. But 
now ceramics (sever- 
al metallic oxides) 
have been added to the 
original Thinsulate mix 
of polyolefin and polyester 
fibers. The result is 65 per- 
cent polyolefin, 26.2 percent 
polyester, and 8.8 percent ce- 
ramic-containing fibers. The new 
Thinsulate Ceramic insulation is ap- 
proximately 20 percent warmer than 
high-loft insulation and six percent warm- 
er than standard Thinsulate insulation. 
The added warmth is due to the ceramic fibers, 
which initiate a heating process that occurs inside 
the insulation and enables your body to retain heat 
longer. The fibers interact with the sun’s energy by ab- 
sorbing radiation and re-emitting infrared rays in wave- 
lengths—the same kind of radiation generated by the ce- 
ramic coils of electric stoves. “The energy is trapped as 
heat within the insulation,” explains Ken Cox, product de- 
velopment supervisor at 3M. “There becomes less of a 
temperature difference between the jacket and your body, 
so you lose heat less rapidly,” he says. “Heat loss always 
depends on temperature differential. A beaker of one hun- 
dred-degree water in a room that’s one hundred degrees 
will retain heat for some time. The same beaker in a room 
that’s fifteen degrees will lose heat rapidly,” explains Cox. 
Because Thinsulate Ceramic creates heat, there’s no tem- 
perature difference between you and your jacket. 

The insulation works on both sunny and overcast days, 
although the thermal properties may diminish slightly. 
“Even on overcast days, energy from the sun penetrates 
through the clouds, so you'll still be warmer,” says Cox. 

Altitude also makes a difference. “At a higher altitude 
you absorb more energy from the sun. But at a more 
northern latitude, you won't get as much energy because 
the sun is lower on the horizon," explains Cox. Don’t, 
however, expect it to work at night. After sundown, the 
insulation "clicks off,” though it will still keep you as 
warm as standard Thinsulate insulation. 

More heat doesn't mean more bulk. *The ceramics are 
not a coating; they are incorporated into the fibers with a 
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Thinsulate insulation’s microfiber construction has greater density than stan- 
dard insulation, so there is more surface area for warm air to cling to. 


standard melt-blown process,” says Cox. “We inject some 
larger-diameter fibers into the melt-blown stream; some 
of these fibers have the ceramics in them,” he explains. 
Because the ceramics are incorporated into the mix, they 
don’t wash out in the laundry. 

Thinsulate Ceramic insulation is available in the Sun- 
Lock line of men’s ski apparel from Spyder Active Sports 
in Boulder, Colo. Design engineers at Spyder had a lot to 
consider when developing the new line, namely, what 
materials and design would create the ideal ski jack- 
et—one that would keep you both warm and dry through 
extreme temperature conditions. The company decided 
to use Thinsulate Ceramic insulation in conjunction 
with a new odor-fighting metallic lining. Some of the 
jackets have under-the-arm thermal vents to counteract 
overheating. The SunLock jackets cost about $365, and 
full suits are about $590. 


TEXTILES THAT 
TURN ON TO 
TEMPERATURE 


A new chemical treatment process for cloth- 
ing could help keep you cool when you're 
hot and warm you when you're cold 
[^Hot/Cold Threads," Feb. '88]. 

Tyrone Vigo and Joe Bruno, 
chemists at the U.S. Department of 
Agriculture's Southern Regional Re- 
search Center in New Orleans, have 
perfected the process, and the first prod- 
ucts, such as ski socks and thermals, 
treated with the new polytherm-coated fiber are available. 

The key to the treated fabrics is a chemical called 
polyethylene glycol (PEG), which is attached to the fibers 
in the fabric. PEG belongs to a class of substances called 
phase-change chemicals, which are enthalpic materials. 
This means they can absorb, store, and release large 
amounts of heat. When used on fabrics, PEG is not visible. 

PEG polymers are spiral shaped. They uncoil at a given 
temperature (this varies for different polymers depending 
on their molecular weight), and when they do, heat is ab- 
sorbed. When the temperature drops to the solidification 
temperature of the polymer, the spiral recoils and releases 
heat. As the PEG's heat up, they change from a liquid to a 
solid (see illustration, above right). Once all the molecules 
harden, the heating ends. To produce additional heat, the 
PEG must melt and then resolidify. 

The heating and cooling occurs in cycles, which are un- 
limited, so clothing must be designed according to specific 
situations—for example, socks for professional skiers 
would warm at a lower temperature than socks for a child. 

PEG's performance depends largely on the fabrics in 
which it is blended. "We found that blends of Lycra with 
cotton worked the best, which is ideal for sportswear," 
says Vigo. But wools are more difficult. ^Wool has scales, 
or hairs, and the fibers are similar in texture to a cuticle. 
The texture makes it hard for the polymer to adhere," he 
explains. : 

“In 1988 we thought the secret was in the twist of the 
yarn," says Vigo. "Now we see a whole lot depends on the 
composition of the yarns and the way they are knitted 
and the way the fabrics are cured. 

"Previously, we used a two-step dry-and-cure process 
to get the polymer on the fabric," Vigo continues. PEG 
was dried on fabrics at 175 degrees F for three minutes, 
then cured at 280 to 320 degrees F for two minutes. 


BILLY GOYNES: USDA 


A polytherm-coated fiber con withstand twice the abrasion than an untreated 


A polyethylene glycol (PEG) chemical can absorb, 
store, and release heat. 


“That was overkill, too much time at too high a tempera- 
ture. We were reducing the thermal effect because the 
polymer was overreacting,” explains Vigo. “The polymers 
react at a relatively low temperature so we have to use 
the mildest processing conditions possible to get the best 
results. 

“Many benefits, aside from thermal, come from the 
coating,” he continues. “And they've been proven on a 
wide variety of dissimilar fabrics and fiber construc- 
tions." Among the top benefits: improved wear, reduction 
of static charge, resistance to pilling, and color fastness 
—the ability of colors to stay bright after more than 50 
launderings. "The coating also prevents lint loss, which is 
good for clean-room applications—like operating rooms 
or computer rooms, any place where you don't want lint 
circulating," says Vigo. 

NeutraTherm Corp., in Des Moines, Iowa, is now selling 
thermal underwear and socks treated with polytherm. 
And Intertex Inc., a subsidiary of Mitsui & Co. in Tokyo, is 
developing ski jackets, pants, gloves, and shoe linings. 

Odor tests were conducted to document odor buildup of 
the treated fabrics. Samples of treated and untreated cot- 
ton were put in a container and *goat-acids"—fatty acids 
that smell like odor buildup—were added. Results showed 
a 50 to 80 percent decrease in odor buildup. This “is be- 
cause PEG is hygroscopic, which means it releases mois- 
ture as a vapor instead of as drops so moisture doesn't 
collect next to the skin," says Dr. Steve Harland, presi- 
dent of Neutra Therm. 

The thermals are available for $50 apiece; ski socks are 
$18. Prices have not been set for the new line of poly- 
therm aerobic wear. Still to come: microwaveable gloves 
that retain heat to prevent frostbite and to aid people 
who suffer from Raynaud's disease, an arterial disorder 
of the fingers. 
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Now You Сап Scan Up to 400 Channels 
in Less Than 16 Seconds! 


You'll be on the scene" of local action in a flash 
with the Realistic? PRO-2006 scanner. More than 
196,000 exciting frequencies are at your com- 
mand, including the new 800-MHz police and 
emergency bands. At up to 26 channels per sec- 
ond, you'll scan much faster than most scanners 
not equipped with the HyperScan? system. 


CREATING NEW STANDARDS 


RELIABLE QUALITY — Over 1500 engineers and technicians develop, 
evaluate and test to our exacting standards— NOBODY COMPARES 
PROMPT SERVICE — Over 7000 drop-off points nationwide insure 
dependable service to your satisfaction. Over 1,000,000 parts stocked. We 


service what we sell—NOBODY COMPARES 


Radio Shack is a division of Tandy Corporation 
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HYPERSCAN 


You get ten 40-channel memory banks, a 10- 
channel monitor bank, search mode and select- 
able priority function. Frequency coverage is 
25-520, 760-823, 851-868 and 896-1300 MHz. 
Precise ZeroMatic® tuning locks on-frequency for 
best reception. A backlit LCD display, memory 
backup and full array of jacks are included. 

Take the next big step in communications 
excitement—check out the Realistic PRO-2006 
today. Available at . . . 


Radio Shack 
MERICA' S 


A 


TECHNOLOGY 


STORE” 


The latest genera- 
tion of computer 
and communications 
products is making 
a home office a ver- 
satile and affordable 
option for millions 
more people every 
year. The American 
workplace, and the 
spare bedroom, will 


never be the same. 


By 
CHRISTOPHER 
O'MALLEY 
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HIGH-TECH TOOLS FOR THE 


or Dr. Lawrence Michel, an orthodontist in Escondido, Calif., it's a place to 
catch up on some paper work in the evenings and on weekends. For Susan 
Spiner, a New York City marketing executive, it's a place to spend a peaceful 
morning working alone, freeing up early evenings to spend with her small chil- 
dren. For Al Jacobus, a Sacramento engineer, it's where he toils four days a 
week. And for Robert Strippy, a Charlottesville, Va., speech and copywriter, it's 
company headquarters. 

| The "place" in each instance is a home office, and these are only four stories 
among millions—many millions. More than 34 million people now maintain a home office 
of some sort, according to Link Resources, a New York technology research company. 
That's up nearly 30 percent from the last year, and researchers like Link can't hike their 
estimates fast enough: The total figure could reach 40 million by the end of this year and 
top 50 million by 1994. Some forecasters now believe that up to half of the total U.S. labor 
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MARC YANKUS 


| 


force will be working at home in 
some capacity before the decade 
is through. 

Why are droves of people 
coming home to work? Mainly 
because technology now makes 
it possible. The tools of the in- 
formation age—personal com- 


business systems, both make adequate after-hours ma- 
chines for finishing the reports, spreadsheets, and corre- 
spondence that never seem to get done by 5 o'clock. With 
their emphasis on ease of use, graphics, modest prices | 
($1,000 and up), and a range of educational and entertain- 
ment software, they also double as good all-purpose fami- 
ly computers. Tandys new 1000 TL/3 model ($1,099 to | 
$1,599) performs the | 


By 2000, up 


same roles. 

In many situations, 
however, particularly 
when a home office 
serves as a primary 
place of business, 
nothing less than the 
speed and expandabili- 
ty of a full-fledged 
business-class comput- 
er will do. Not because 
it will stack up well 
against the prevailing 
corporate standard, 
but rather because 


puters, facsimile machines, and 
the like—get smaller, less ex- 
pensive, more powerful, and 
easier to use every year, putting 
a home office within reach for 
millions more people. “The 
technology today is a tremen- 
dous enabler, and the fact that 
so much of it is now available in 
a personal, affordable form has 
made a home office an attrac- 
tive and productive alternative 
to a conventional office,” ex- 
plains Thomas Miller, vice pres- 
ident and director of home of- 


to half the 


force may be 


performing 
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home offices. fice research at Link Resources. features like a fast mi- Mail-order computers can be good values, not 
Chief among these “enablers” croprocessor and a | good 
is the personal computer. PCs are now the technological nimble, spacious hard only for their low prices but for their — 


disk allow you to han- 
dle more work—and 
more complex work 
—than typical home 
computers do. Such 
work might include 
analyzing intricate spreadsheets, plying large data bases, 
and using desktop publishing software to create highly 
polished documents. 

For these and other applications, a new generation of 
desktop PCs based on Intel’s 386SX processor has been 
winning favor in home offices. The 
key reason: bang for the buck. SX 
| systems, as they're known, 
ZEE deliver corporatelike per- 
formance at home office 


brains of smart work places everywhere, but in a home of- 
fice, a computer functions in an even greater capacity. At 
home it gives the kind of access to information, plus the 
tools to manage and manipulate it, that has long been re- 
served for large businesses. And PCs not only function 
well in any surrounding, they can also help bridge the gap 
between a home office and the outside world with a vari- 
ety of communications options. 

IBM's small PS/1 and Apple's even smaller Macintosh 
Classic are the most visible entries in the home computer 
market, and while neither rivals the best 


support, too. Swan's 386SX comes with a toll- 
free hot line and two years of on-site service. 
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DE SCIENCE OF 
TING SMALL 


How is it — that electronic 
equipment, such as computers, fax A Е LL у= 
machines, and copiers, keeps get- Ж / 823605, 
ting smaller even as it grows ЖӘ | 
more capable? The answer is Er جن‎ 
that the chips are down, both in "a int] : wag a 
size and number. Rapid innova- 
tions in the design and manufac- 
turing of integrated circuits are yielding 
chips that do much more in much less space. 
Nowhere is this trend more evident than in the portabie computer. 


prices (and sizes). Ep- 
son, Magnavox, Emer- 
son, and Packard Bell, 
for example, all make 
complete IBM-compatible 
SX systems that retail for 
less than $2,000. 
Some of the best values in 
386SX computers today are 
in the now-respectable mail- 


order market, where compa- 

nies such as Dell Computer, 
CompuAdd Corp., Northgate Com- 
puter Systems, Zeos International, 
Gateway 2000, and Swan Technolo- 
gies consistently rank among the 
leaders not only i in price and perfor- 
mance, but in customer service and 
support as well. The 24-hour tele- 
phone help lines, lengthy war- 
ranties, and on-site (or in this case, 
in-home) repair service provided by 


And Intel Corp.'s new 386 SL chip set is a dramatic example of electronic miniatur- 

ization. The 386 SL microprocessor, along with a companion chip that handles input from and 
output to peripheral devices, comprises a set with more than a million transistors. The set, with 
about eight additional chips, can replace as many as 170 separate chips. 

Yet the SL set is so tiny that—when complemented by a series of single-purpose chips for 
controlling things such as disk drive and keyboard functions—computer system makers can 
pack the full processing power of a 386SX-based desktop computer onto a circuit board as 
small as four by six inches. That's about one-eighth the size of an average desktop machine's 
circuitry and considerably smaller than even the compact innards of notebook PCs. 

Chips such asthe 386 SL have benefited from new computer-aided-design programs (CAD) 
and manufacturing technologies that can shrink the dimensions of microcircuit components to 
less than one micron. Shrinking a component's dimensions boosts the number of transistors 
that fit on each chip. Only a few years ago new chip designs were drawn by hand. Now CAD 
software enables engineers to create and test new chips entirely in computers before commit- these direct suppliers are especially 
ting the design to silicon wafers. When the microcircuit design is completed, the patterns are im por ‘tant in a home office because 
optically reduced onto a series of masks. Light is beamed through the masks, and a se- there's usually no company support 
quence of depositing and etching layers of material on silicon wafers creates the circuits. 

With a computer at the heart of so many machines, a stream of small, specialized chip sets means 
the incredible shrinking act will continue across the spectrum of home office technology.—C. O. 


operation or computer guru to call 
on in time of trouble. One example 
of mail-order value and support: 
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Swan offers complete hard-disk SX systems for as little as 
$1,395—and that includes toll-free phone support and two 
years of on-site service. 

If it’s Mac compatibility you need, Apple’s new Macin- 
tosh LC meets the demands of a serious home office. Its 
pizza-box case houses a quick processor, ample hard- 
disk capacity and color graphics, and a built-in micro- 
phone for recording and storing voice-annotated docu- 
ments. Its $2,500 price tag doesn’t exactly make the LC 
cheap, but Apple fans recall that it’s less than half of 
what a color Mac cost last year. 

Want one computer that can straddle both the corporate 
and home office desktops or travel with you on business? 
Then one of the newer notebook-size portable PCs could 
be worth investigating. The latest notebooks slip easily in- 
to one side of a briefcase and weigh just four to seven 
pounds, yet they have bright, easy-to-read screens and 
pack all the power of a 286SX or 386SX desktop system. 
Many still carry high prices, however, ranging from 
$4,000 to $7,000. But a growing number of 286 and 386 
notebooks, such as AST Research’s new Premium Exec 
models ($2,495 to $2,995), are approaching desktop 
prices. That may still seem like a lot of money for a little 
computer, but if it can serve in multiple capacities—as 
your home office and travel system, for example—it may 
be worth the cost. 

There are also less powerful but less expensive porta- 
bles that can make excellent note-taking or schedule- 
keeping complements to a stationary desktop system. 
Tandy’s 1100 FD ($999) and Toshiba's T1000SE ($1,499) 
are two examples of such machines. 

The best software for the home office, like the best 
hardware, combines value, performance, and ease of use. 
The surest route to these goods is found among the so- 
called integrated packages, such as Microsoft Works and 
LotusWorks (for IBM PCs and compatibles). And they do 
pack the works: Word processing, spreadsheet analysis, 
data-base management, 
and electronic communi- 
cations are among their 
capable modules. The 
consistency and breadth 
of these products not 
only make them less 
costly ($100 to $150) 
and easier to master 
than separate titles, 
they also let you put 
several applications to 
work on a single pro- 


Low-cost software that indudes several ар- 8—01 instance, al- 

== | lowing you to insert a 

i employ picture spreadsheet graph and 

mmm РАБОТЕ ` data-base table into a 

and windows helps make PCs versatile and written summary of 
market conditions. 

easy to use. GeoWorks Ensemble does both. In most cases, the data 


files you create with 
these packages can work 
with popular office standards, such as Lotus 1-2-3, Word- 
Perfect, and dBase, which makes shuttling work between 
an outside office and a home office that much easier. Mi- 
crosoft Works is also available for the Macintosh. 
GeoWorks Ensemble is a new take on the “works” 
theme. It employs a graphics-oriented interface, or work- 
ing environment, similar to the one used by Microsoft’s in- 
creasingly popular Windows interface for PCs. Both use 
pictures and on-screen windows to make them more intu- 
itive and versatile, enabling you to run several programs 
at once, for example, and easily copy information from one 


window to another. But unlike Windows, which demands 
a fast computer with lots of memory to work properly, the 
leaner Ensemble runs well on slower systems with limited 
memory. That makes it an appealing alternative for home 
offices whose hardware may come short of state of the art. 
The $200 Ensemble package also includes word pro- 
cessing, drawing, communications, and organizing tools. 
There’s no spreadsheet 
or data base for the Geo- 
Works environment yet, 
but you can opt to run 
these types of standard 
DOS programs from 
within Ensemble. 
Where Windows is a 
must (as it may soon be 
for those who load their 
weekend work into cor- 
porate computers on 
Monday), Microsoft’s 
Office for Windows bun- 
dle can make a good 
starter set. Office in- 
cludes Microsoft’s Word 
for Windows, Excel 
spreadsheet, and Pow- 
erPoint presentation 
programs. It lists for 
$995 (compared with 
about $1,500 for the 
three separately) and is 
widely discounted. 


Friendly user inter-  colorful—than before. The new Mac LC sport 
faces, phone support, 
and on-site service poli- о vivid color display and a built-in microphon 
cies notwithstanding, a 
home office setup calls for adding voice notes to documents. 


for a strong measure of 

self-reliance. To help 

spot and fix trouble when it strikes, home office workers 
have recourse, however, to utility software, such as Cen- 
tral Point Software's PC Tools Deluxe and Symantec's 
Norton Utilities. Both can “undelete” accidently erased 
files, and find and fix damaged sectors on a disk. There 
is also a growing number of programs designed to do 
nothing but analyze a computer's performance and diag- 
nose problems. Some, like Dariana Technology Group's 
System Sleuth (and WinSleuth for Windows users), are 
general-purpose detectives that test disk systems, RAM, 
the keyboard, and other usual suspects. Other programs, 
such as Quarterdeck's memory-checking Manifest, en- 
sure that RAM chips are OK, while diagramming in de- 
tail how they're being used. 

Because it can help make the work you produce at home 
look every bit as professional as that done in an office, a 
printer is no small part of the equation. Dot-matrix mod- 
els are the least expensive, but their print quality 1s only 
fair, and their loud rattle may preclude some early morn- 
ing or late evening work at home. Fortunately, you can get 
both crisp and quiet output in a new generation of low- 
cost ink-jet and laser printers. 

Canon's new BJ-300 Bubble Jet and Hewlett Packard's 
DeskJet 500 ink-jet printers, which sell for as little as 
$500, can generate both the fast drafts of matrix print- 
ers—without the screech—and the polished copies of laser 
printers—without the laserlike price. But the premium 
for lasers is dwindling. Hewlett Packard's popular Laser- 
Jet IIP now has a street price of roughly $800. Okidata's 
OL400 and Panasonics KX-P4420 lasers often sell for 
even less. All are much smaller than earlier laser print- 
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Though still more expensive than many IBM 


compatible computers, Apple's newer Macin 
tosh models are more affordable—and mor 


ers, making them good fits for 
both the limited space and bud- 
get of a home office. 

Laser printers may seem a 
luxury for routine correspon- 
dence or report writing, but 
your professionalism (and that 
of your home office) is often 
judged by appearances. A grow- 
ing volume of business corre- 
spondence is now typeset via 
desktop publishing software, 


authorization) also grants you access to data in the com- 
pany's computer systems or to public on-line news and 
information services, such as Prodigy, CompuServe, GE- 
nie, and Dow Jones News/Retrieval. 

For these tasks, modems operating at 2,400 bits per sec- 
ond (bps) will suffice. At $100 to $300, they're worthy in- 
vestments, even if they get only occasional use. Hayes's 
Personal Modem 2400plus ($199) is a good example. An 
external 2,400-bps 
modem for either DOS 
or Mac computers 
that simply plugs into 


The fools of 


7 
the informa- 


which works best with a laser 
printer. And some applications, 
such as presentation graphics, 
just about demand one. 

Next to the advent of the 


a wall outlet, the Per- 
sonal Modem takes 
only minutes to set up 
and includes Smart- 
com EZ software. A 


getting more 
powerful, less 
expensive, ane 


easier to use. 


desktop computer, advances in 
communications technology— 
some of them tied to comput- 
ers—have provided the great- 
est thrust to the growth of 
home offices. Devices such as 
computer modems and fax ma- 
chines open a window on the 
outside world, making a home office possible for those 
who might otherwise be tethered to big mainframe com- 
puters or paper files or to roomfuls of people with whom 
they must share information. 

A modem connected to your PC lets you send and re- 
ceive electronic messages and documents through on- 
line carriers, such as MCI Mail and Western Union’s 
EasyLink or, perhaps, through your company’s private 
electronic-mail network. These electronic-mail systems 
put you only a few seconds away from colleagues, re- 
gardless of geographical distance. A modem (and proper 


portable modem like 
Practical Peripherals’ 
Pocket Modem ($159) 
can be an even more 
economical solution, 
allowing you to share 


a single modem 
among two or more 
computers. The premium for portability is coming down.. 


With special “re- 
mote control” software 
like Microcom Inc.’s 
Carbon Copy Plus or 
ОМА Inc.’s peAnywhere 
IV, you can use a mo- 
dem to operate an office PC from home to transfer files, 
check electronic-mail messages, and run programs—all 
appearing on the home screen just as if you were sitting in 
front of the distant machine. But many remote opera- 


HOME AGENT: A NEW LINK THAT SENDS CALLERS HOME 


Call an 800 number today to order a sweat- 
er from a catalog, and you can be pretty 
certain you're talking to someone in a big, 
busy calling center. Call the same number 
tomorrow, however, and you might find 
yourself talking to a young mother in a New 
Hampshire kitchen, a retiree in a Florida 
Study, or a handicapped worker in an Ari- 
zona bedroom. 

That's the promise of a new AT&T system 
called Home Agent, which enables compa- 
nies with large calling centers to staff their 
phone lines with people working at home on 
a computer, regardiess of how far those 
people are from the corporate office. Previ- 
ously, such connections were possible but 
impractical because they required special 


phone lines—a prohibitive expense. But 
Home Agent, a new software adjunct to the 
call-routing software used in AT&T's Definity 
private branch exchange (PBX) equipment, 
can quickly reroute incoming calls from com- 
panies to homes over ordinary public lines, 
with callers being none the wiser. 

The process works like this (see diagram 
below): A home office worker picks up the 
telephone and dials into Home Agent, a pre- 
programmed "script" on the calling center's 
voice information system, which responds by 
asking the worker for the proper ID and pass- 
word. (In cases where a worker needs ac- 
cess to a computerized application, the con- 
nection can be made via modem.) The voice 
system verifies the ID and password and as- 


signs a port on the PBX to the home worker 
and signals the routing software that he or 


she is ready to accept calls. The PBX then | 
routes calls, along with caller data (data-base | 


records, previous orders, for example), to the 
home employee's computer. The home em- 
ployee handles the call just as if it had come 
into a calling center. When a home worker fin- 
ishes a call, his or her computer goes to the 
end of the line of operators—those at home 
and atthe company—4o wait for the next call. 

Though Home Agent is specific to AT&T 
equipment and designed chiefly to handle 
waves of incoming calls, it opens the door 
for other similar technologies to connect oth- 
er home office workers to their corporate of- 
fices as well.—C. O. 
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Communication 


of the world. 


tions, particularly those involv- 
ing graphics-based software, can 
be painfully slow with a 2,400- 
bps modem. However, 9,600-bps 
modems are fast becoming af- 
fordable alternatives to 2,400- 
bps types. Intel, Practical Pe- 
ripherals, and ATI Technologies 
are among those companies now 
offering 9,600-bps modems that 
sell for about $500. 

Another type of modem, the 
fax modem, lets you send and re- 
ceive facsimiles from your PC 
rather than a fax machine, 
which, if you don’t have to trans- 
mit a paper document, may be all 
the fax you need. These space- 
saving machines are frequently 
coupled with standard 2,400-bps 
data modems on circuit boards 
that slip into a single expansion 
slot and cost only a little more 
than data modems alone. Intel's 
SatisFAXtion ($499) and Ev- 
erexs EverFax 24/96 ($399) fax-and-data modems are 
two notable examples. But these fax modems have limi- 
tations: storing received faxes on a PC consumes lots of 
disk space, viewing them on the screen is clumsy, and 
printing them out can be a slow process. 

The Complete PC's versatile Complete Communicator 
($699) takes the integration concept a step further, 
adding a voice mail, or answering machine, feature to 
its fax and data modem functions. Technology Concepts 
recently introduced a similar product called Om- 
niLink/V+ ($499). If you are setting up a home office 
from scratch, a PC and one of these boards can form a 
solid foundation. 

Of course, there's really no substitute for a fax machine 
when you need to send 
hard copy or when you 
don't want to tie up 
your computer send- 
ing, receiving, and 
printing faxes. And fax 
machines designed 
with the home office in 
mind are steadily 
bringing big-machine 
features, such as auto- 
matic paper cutters, 
document feeders, and 
speed dialers, into 


Tools such as 

fax machines 

and modems 
limk your home 


Products that con travel with you from one of- smaller, more afford- 
able models. Sharp’s 

fice to another are convenient and economical  СХ-171, Toshiba's 
4600, and Murata Bus- 

The Practical Pocket Modem is small enough to iness System’s M1100 
| are among the many 

go anywhere and works without batteries. newer fax machines 


that include all of the 
above features and 
more at discounted prices of $500 to $700. 

Many of these newer models include a connector for 
hooking up an answering machine to complement their 
integrated phones, and most can make loose-leaf copies as 
well. Panasonic’s KX fax series has answering machines 
built in. Consequently, where phone calls and paper docu- 
ments still rule the day (or evening), a fax machine alone 
could serve as the hub of a home office. 
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What would a home office machine that does it all look like? Proba- 
bly a lot like Canon's Navigator HD40 ($2,495), a hybrid that incor- 


| porates computer, printer, scanner, fax, telephone, and answering 


machine functions into one squat, space-saving unit. 

The Navigator is essentially a small desktop computer with a 
telephone and answerer attached to one side and a fax machine, 
which also serves as a scanner and thermal printer, built into the 


| top of the unit. Functionally, the various components are tied to- 
| gether by a touch-sensitive control panel on the system's 10-inch 


monochrome monitor. 

The Navigator, first shown in late 1989 and recently upgraded, is 
the embodiment of technological compromise—for better and for 
worse. There are advantages. Its integrated design can save mon- 
ey and space. Purchased separately, a PC, fax machine, printer, 
scanner, and telephone could easily run a thousand dollars more 
than the Navigator's street price of $1,800 to $2,000. An all-in-one 
machine can be more convenient too, enabling you to send fax doc- 
uments directly from the hard disk rather than printing out paper 
copies first. And the Navigator includes some convenient features 
you won't find elsewhere, such as a wake-up call function. 

But, perhaps owing to these economies, the new Navigator is no 
technological powerhouse under the hood. The machine's slow In- 
tel 8086 microprocessor, minimal memory, black-and-white dis- 
play, and lack of expansion or upgrade options make it an anemic 


| computer by current desktop standards. Likewise, its phone and 


fax components don't have some of the features found on many 
stand-alone units (two-line phone capability, for instance, or an au- 
tomatic paper cutter for incoming faxes). The upgraded Navigator, 
however, addresses two of the previous version's key weakness- 


es—the limited storage of its dual floppy drives and poor output of | 


| its built-in thermal printer—by adding a 40-megabyte hard disk 


drive and a separate plain-paper printer (Canon's compact BJ-10e 
Bubble Jet). 

Ultimately, Canon's Navigator may be as important in concept as 
itis in the marketplace. The perpetual shrinking and increasing in- 


| terdependence of office technologies will make a future filled with 


all-in-one home office packages almost inevitable.—C. O. 


There are a variety of other fax wrinkles worth check- 
ing out too. Plain-paper fax machines are still pricey 
items, but the Fax-O-Matic ($399) from Tall Tree Sys- 
tems can automatically route incoming faxes to your 
Hewlett Packard LaserJet printer (or a compatible laser 
printer). The transmitted material is issued on flat, uni- 
form pages instead of the shiny, curly, uneven scrolls of a 
fax machine. Canon's new Faxphone 24 ($1,395) offers 
what may be the next best thing: a patent-pending “su- 
perdecurling" system to help flatten pages as they're cut 
from the roll of fax paper. 
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regory Kroger likes to watch movies on 
cable television, but not in the living 
room. In his opinion, a television doesn't 
belong in the most elegant room in the 
house. So Kroger wasn't pleased when 
he moved into a new home in Switzer- 
land and found only one cable hookup 
—in the living room. For $650, the local 
cable company offered to install a second cable. Kroger had 
a better idea. 

First, he connected a wireless video transmitter to a cable 
decoder box in his living room. Then he walked to the bed- 
room, where he connected a matching receiver to his televi- 
sion. With both units turned on, he broadcast the cable 
programming from one room to the other. “The video trans- 
mitter solved the problem with the least expense,” he says. 

Kroger is project manager for the Remex brand at Sicom- 
merce AG of Zug, Switzerland, one of eight companies that 
have recently introduced wireless video systems. These de- 
vices allow the user to send images from any video source 
—including a VCR, videodisc player, satellite receiver, cam- 
corder, cable decoder box, or video-game console—to a tele- 
vision in another room without installing any new wiring. 

Wireless video transmitters first appeared in the 1980s, 
but the Federal Communications Commission (FCC) quick- 
ly banned the devices because their transmissions could 
have interfered with licensed broadcasts. "The basic tech- 
nology used is not that different from what a regular televi- 
sion station would use for its broadcast," says David Camp- 
bell, assistant director of engineering at Universal Security 
Instruments in Owings Mills, Md., who helped develop the 
company's innerView transmitter. 

The wireless devices didn't become legal until June 1989, 
when the FCC allocated frequencies for them and specified 
a power limit—a maximum radiated field strength of 50 
millivolts per meter. "The FCC has some low power limits 
purposely,” says Michael Schwartz, vice president of mar- 
keting and product development at Gemini Industries in 
Clifton, N.J., manufacturer of the Rabbit Videocaster. The 
FCC's power restrictions effectively prevent signals from be- 
ing broadcast outside the home. In fact, the allowable power 
isn't high enough to guarantee clear reception in every cor- 
ner of a large house. 

Despite the new FCC regulations, false claims and legal 
squabbles continue to plague the wireless video industry. At 
least three manufacturers claim they were the first to earn 
FCC approval for a wireless video product. And Go-Video 
Inc. of Scottsdale, Ariz., claims it owns patents covering all 
of the products now on the market. 

Go-Video sells a dual-deck VCR that, with the addition of 
a video transmitter, could be used with two separate televi- 
sions. But the company has yet to introduce a product incor- 
porating its Y.RLS (for wireless) technology and hasn't filed 
suit against any transmitter manufacturers. 

All of the currently available systems broadcast on a ra- 
dio frequency in the 902-to-928-megahertz band. That's 


Wireless video transmitters send signals through the 
walls—from your VCR, camcorder, or any other video 
source—to a television in another part of the house. 


By AMY CHARLENE REED 
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much higher than the frequency of signals 
sent from television broadcast towers to 
your TV set. But because the wavelengths 
of TV station signals are long relative to the 
distance between rooms, you would need a 
mile-long antenna to receive a normal tele- 
vision broadcast sent from a nearby room. 

“We're taking the audio and video information in its raw 
form and just putting it on top of a much higher frequency 
signal,” says Gary Rogalski, an engineer at Vidicraft Inc. in 
Beaverton, Ore., maker of the Vidi-View transmitter. “As 
the frequency becomes higher, the wavelengths become 
smaller. So when you get up to frequencies in the range of 
900 megahertz, you're talking about antennas that are on 
the order of only a couple of inches long.” 

At the receiver, the high-frequency signal is converted 
back down to the low-frequency signal used for a channel- 
three television broadcast. The quality of the picture de- 
pends on the distance the signal must travel and how many 
walls and other barriers, such as a refrigerator, are in the 
way. While most of the manufacturers claim a range of 100 
feet or more, picture quality can begin to deteriorate at 50 
feet when the signal encounters obstacles. 

Because the FCC strictly limits the transmitter’s power, 
little can be done to increase the range. “The FCC requires 
that the antenna for the transmitter be fixed so that some- 
one can’t substitute a higher-gain antenna and exceed the 
FCC regulations,” says Bill McGreevy, a chief engineer who 
helped develop Recoton Corp.s Room Service wireless sys- 
tem. “That means that the design of the receiver is the key.” 

Most of the units receive signals with a monopole antenna, 


Wireless video transmitters (left, 
from top to bottom) made by Uni- 
versal Security Instruments, Vidi- 
craft Inc., Recoton Corp., and 
Gemini Industries send signals to 
matching receivers (right). 


JOHN B. CARMETT 


except for Vidicraft's Vidi-View, which has a 
loop antenna seven inches in diameter. 
Gemini has the only telescoping monopole 
antenna, almost double the height of the 
other antennas when extended. Recoton, in 
Long Island City, N.Y., offers a $13 six-ele- 
ment 14-inch antenna that can be attached 
to its receiver, which the company says will improve picture 
quality and extend the broadcast range to 150 to 200 feet. 


| И hile the wireless video systems have been scruti- 
W nized carefully by the federal government, the 

manufacturers also did their own experiments to 
resolve glitches. “We loaded up a big industrial van with a 
portable generator and all our equipment and went to a 
park in New York City for one test,” says Gemini’s 
Schwartz. “We had a sophisticated antenna mounted out- 
side the van, aimed toward the World Trade Center. A park 
ranger drove up to see what we were doing. He looked at all 
the cables running on the ground, the equipment spilling 
out of the van, and the antenna aimed at the World Trade 
Center, and to say he was nervous is an understatement. 
He thought we were terrorists,” Schwartz recalls. 

After reassuring the ranger, the engineers completed 
their interference tests. The results were a factor in Gemi- 
ni's decision to include three channels on its unit, so that 
users can switch frequencies if their system is disturbed by 
outside interference. Most other brands offer two channels. 

While most wireless video systems transmit signals over 
the airwaves, one uses a different method. Tennatek, made 
by Doc-Tech International in Amarillo, Texas, has a trans- 
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mitter and receiver that plug directly into electrical outlets 
in the wall and use the house wiring to carry the audio and 
video signals. 

"Our company came out with an open-air wireless trans- 
mitter in the '80s," says Greg Dockery, the 26-year-old pres- 
ident of Doc-Tech. “But the FCC said it was illegal, and we 
had to stop production. I wanted to find another way to 
transmit video, and I found that the AC line was the way to 
do it.” Doc-Tech hired engineers to design a device that 
would transmit video over the house wiring, but the engi- 
neers gave up after months of experimenting, says Dockery. 
“I got tired of people telling me it couldn't be done, so I de- 
cided to do it myself," he says. He built 350 circuit boards by 
hand before developing one that worked. 

Because it uses house wiring, the Tennatek system has 
some drawbacks. For example, you must try 52 different 
settings of six manual switches on the transmitter to see 
which position gives the best reception. Also, the receiver 
won't work unless it's on the same wiring circuit as the 
transmitter. 

Whether they transmit via house wiring or open-air 
broadcasts, all of the wireless video systems on the market 
at the beginning of the year have one 
major shortcoming: They don’t allow 
you to control the broadcast at the re- 
ceiving end. If you're in an upstairs 
bedroom watching a movie that is be- 
ing transmitted from your VCR on the 
first floor, you have to walk downstairs 
to lower the volume, rewind the tape, 
or make other adjustments. That's be- 
cause the remote-control units used 
with VCRs and other electronic equip- 
ment work by sending infrared signals 
that can't pass through walls. 

You can solve this problem by using 
a remote-control extender such as Re- 
mex's Klone/BC, HTS Inc.s Master- 
Mind, or Xantech Corp.’s Phantom 
Link. Like wireless video transmitters, 
these devices come in pairs. They cost 


VCR MULTIPLIER 


video transmitter with a built-in remote-control extender. 
Called the Bi-Klone, it will sell for $190. Vidicraft also plans 
to offer a model, the $270 Vidi-View Elite, with remote capa- 
bilities. The Elite also transmits stereo sound, as does Gem- 
ini's Rabbit Wireless VCR Multiplier. 

The triangular-shaped Bi-Klone transmitter has four in- 
puts, so you can connect four video devices simultaneously. 
"From the remotely located room, you can switch between 
sources—between your cable box, VCR, Nintendo, or cam- 
corder,” says Kroger. Vidicraft's Vidi-View is the only other 
unit with multiple inputs. It has three hookups, but you 
have to walk to the transmitter to switch from one video 


source to another. 
0 tures such as multiple inputs, stereo sound, and 
built-in remote extenders. But if you wait for these 
features you will pay a price. While units on store shelves 
today sell for less than $100, the models with remote exten- 
ders will cost nearly double that. The prices probably won't 
come down much unless TV and VCR manufacturers decide 
to build video transmitters into their products. 


ther companies plan to upgrade their units with fea- 
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about $100. 

“If you are in an upstairs bedroom 
watching a video movie, you take 
your VCR remote control and aim it 
at the front of the remote extender,” 
says Kroger of Remex. “It picks up the 
infrared signal from your remote and 
converts it into a radio frequency sig- 
nal of 428 megahertz. The RF signal 
goes through the walls into your liv- 
ing room where your VCR is. The [re- 
mote extender] unit in the living room 
receives the RF and converts it back 
into infrared. Then it emits the in- 
frared again, and your VCR picks up 
the signal.” 

Remex bought the patent for its in- 
frared-RF converter from an inventor 
who had installed speakers in his bed- 
room. “He wanted to figure out a way 
to use his infrared remote control for 
his stereo system, which was in the liv- 
ing room,” says Kroger. “He mounted a 
mirror in the doorway of his bedroom 
and was bouncing the infrared into the 
living room by reflecting it off the mir- 
ror. And he said, ‘There must be а bet- 
ter way to do this.’ " 

Remex recently demonstrated a 
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DRAWINGS BY ADOLPH BROTMAN 


Add a wireless video transmitter to the VCR 
in your living room, attach a matching receiv- 
er to the television in your bedroom or kitch- 
en, and you can watch movies in more than 
one place without buying a second VCR. 
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A cable sports network is airing a baseball 
game, and you would like to watch it out by 
the pool. Hook up a wireless transmitter to 


your cable decoder box and connect the 


matching receiver to your portable TV. 


When you entertain, send the kids upstairs to 
a room with a TV. Manufacturers are develop- 
ing wireless units that will not only receive im- 
ages from the game console downstairs, but 
will also relay signals from a wireless joy stick. 


SECURITY SYSTEM 


E- 


Sy n: 
| үш 
Connect a wireless transmitter to a cam- 


| corder keeping watch over the baby’s crib, 
| backyard, or other area. With the receiver 


wired to a television, you can monitor the im- 
age on your private closed-circuit TV system. 


WHY BUY A NEW CAR? 


A new car is one of life's biggest 
investments. Why not put off such a 
big expense as long as possible and 
at the same time, spend less to run 
the car you now own? The money 
you save is money in your pocket. 


Tens of thousands of drivers are 
already using Tufoil to "beat the 
system’’. Here's how it's done ... it's 
simple! 

ENGINES LAST & LAST 


The normal life of an engine is usu- 
ally about 100,000 miles, give or take 
a few miles either way. This is no 
longer the case. By adding 4 ounces 
of Tufoil with each oil change, 
together with an effective mainten- 
ance program, 200,000 miles and 
more are not uncommon. But that's 
not all! 


Together with this extended engine 
life are numerous benefits. For in- 
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New cars are expensive ... So is gas! 
Let Tufoil? be your key to survival! 


stance, quick acceleration. One user 
writes that his car "Takes off like a 
scared rabbit!” 

SILKY SMOOTH OPERATION 
That's just the beginning! Easy starts 
and better gas mileage are soon 
apparent due to the reduction in fric- 


tion. Your engine is now free to run 
smoooothly. 


One of our customers put it nicely 
when he said, “You can hear it, you 
can feel it," with Tufoil in the engine. 
PROVEN EFFECTIVE 


Our files bulge with testimonials. 
Customers not only call, but write to 
us about their fantastic results! 
They're telling friends and relatives. 
As a matter of fact they're spreading 


"TUFOIL* 
SLIPPERIER 
THAN 
TEFLON® " 


the news about Tufoil all over the 
world. 


It stands to reason, though. Tufoil is 
so unique that even the United 
States and Canadian governments 
have confirmed it's effectiveness. 
One report shows that Tufoil is ac- 
tually slipperier than Teflon! 

NO TIME LIKE THE PRESENT 


There's never been a better time to 
try Tufoil and prove to yourself and 
your car that what everyone's been 
saying is really true! We think you'll 
find it's one of the smartest decisions 
you've made. In fact we're so sure, 
we guarantee it'll work. If you don't 
agree, we'll gladly refund your 
$14.25, the cost of your initial 8 
ounce treatment. 


So why wait any longer? The sooner 
you start, the better! If your car has 
over 5-10,000 miles on it, now's the 
time to start! Use the order form 
below to baby your car (and your 
checkbook). You'll be glad you did! 


ORDER TODAY 


1-800-922-0075 B 


“The Alternative to expensive driving! 
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Why it takes legwork to flatten your stomach. 


You can’t reduce stomach 
fat by exercising abdominal 
muscles alone. 

Research has shown that exercises that 
work only the abdominal region are not 
effective. They simply don’t involve 
enough muscle mass to burn the 
calories necessary to trim fat. 
Instead of flattening, they merely 
strengthen underlying muscles, 
providing no reduction in girth, 
fatfolds, or total body fat percentage. 


Adjustable Arm Tension 
.*- Adjustable upper-body exerciser works the 
'^ major muscles of the abdomen, shoulders, 
^ back and arms for maximum aerobic 
conditioning. 


Electronic Feedback 

Speedometer displays elapsed workout 
ы speed, and distance traveled at a 
glance. 


Adjustable Leg Tension 

Adjust the machine to precisely meet 
your conditioning and weight-loss 
requirements. 


Free information. 

Call or write us today. We'll send you a 
free brochure and video that describe how 
NordicTrack can flatten your stomach and 
make you look and feel your best. 


Nordic[rack 


Call or Write for a 


FREE VIDEO 


The exclusive NordicTrack® 
total-body aerobic exerciser 
is the most effective way to 
flatten your stomach. 

The total-body motion involves all major 
body muscles. Which means you burn more 
body fat in less time than with any other 
in-home exercise machine. And while 
you're at it, you're toning and defining 
those muscle groups, as well. So you 
feel as good as you look. 


LITE 
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Smooth, jarless aerobic motion | | L^ c — а ji emg send me a free brochure. 


Non-Jarring Motion 


while minimizing the risk of injury to | Name LIE HR | 
knees, shins and back. | im a n NN | 
BIA UC 
Patented Flywheel Ер 
One-way clutch mechanism provides | | = digtack Бей ———— | 
continuity of motion, making vigorous exercise отел TACK, мері 


more pleasant and easier to sustain. = 141C Jonathan Blvd. М. з Chaska, MN 55318 A 


| SENOUS ABOUT THE 
| WEATHER? NOW YOU CAN 
AFFORD A PERSONAL | 
WEATHER STATION! 


The new WeatherPro weather station gives 
the local weather at your fin Ask я Easy to install 
and simple to operate, the therPro fic ludes a 
weather computer, remote precision wind direc- 

| tion vane, wind s sensor, external temperature 
probe, mounting hardware and 40' of cable-all for 
only $ 189! | 

IND SPEED | *WIND GUST 


| «TEMPERATURE NEN — eWIND CHILL 
*WIND DIRECTION *TIME 
TEMPERATURE HI/LO щш «AUTO SCAN 
| eRAINFALL (OPTIONAL)* e1 YEAR WARRANTY 
*14-DAY MONEY-BACK GUARANTEE 


DIGITAR WEATHERPRO 
WEATHER STATION: ONLY $189! 
ORDER TODAY:1-800-678-3669, Ps 
M-F 7AM-5:30 PM Pacific Time 
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he promise of a new 
superconducting technol- 
ogy is arriving sooner 
than expected. 

In Pittsburgh, there’s a 
clumsy-looking electrical 
lead as long as your arm 
made with “high-tempera- 

ture” superconducting material. In 
Boston, there’s a magnet coil made 
with a similar superconductor. In San 
Diego, a company is taking orders for 
superconducting wire, 50 meters mini- 
mum length. In Redondo Beach, 
Calif., there’s a working analog-to-dig- 
ital microelectronic circuit made of a 
superconducting thin film. And in 
Japan, researchers have advanced 
from levitating objects weighing a few 
ounces with magnets made from the 
new materials to suspending them- 
selves (see box on page 104). 

None of these devices—and similar 
items in laboratories around the world 
—are ready for mass production. There 
is a long struggle ahead, in labs and 
on pilot production lines, to tame the 
ceramic material used to make them. 

But the impressive fact is that pro- 
totype devices existed in 1990, just 


Spools of ceramic wire 
heat up the race for 
a new generation of 
powerful magnets. 
By EDWARD EDELSON 


four years after Georg Bednorz and 
Alex Müller of IBM in Switzerland 
disclosed a stunning development: 
They had created a new material that 
lost its electrical resistance at the 
then-unheard-of temperature of 30 de- 
grees Celsius above absolute zero 
[^Superconductor Frenzy," July '87]. 
Just one year later, in 1987, other re- 
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searchers produced materials that be- 
came superconducting at 125 degrees 
C above absolute zero, or, as physicists 
say, at 125 Kelvin [*Superconduc- 
tivity," April '88]. 

Previously, researchers had strug- 
gled 75 years with metal alloys, 
managing to raise the zero-resistance 
temperature to just 23 degrees K. 
Practical superconducting niobium-al- 
loy wires, however, still require cool- 
ing with liquid helium (4.2 degrees K 
above absolute zero, which is zero K). 
Cryogenics equipment for liquid-heli- 
um temperatures can fill a room and 
cost $500,000. 

The tone of discussions about 
high-temperature superconductivity 
(above 4.2 degrees K) has changed 
significantly in the last few years. In 
the late 1980s, researchers talked 
about the difficulty of working with 
the new superconductors. They are 
ceramic, which makes them brittle 
and hard to fashion; they're likely to 
deteriorate when exposed to the air; 
and so on. Now you begin to hear 
how two years of methodical, slog- 
ging work is producing potentially 
commercial results. 
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A reseercer loads a coil of "green" ceramic material into " oven at American Superconductor Corp. Baking converts it into a superconducting ceramic. 


Such applications could include: 
compact yet powerful motors and gen- 
erators; coils for storing electrical ener- 
gy (“Rings of Power,” Jan. '89]; super 
magnets for particle research, fusion 
power plants, or transportation [“310- 
mph Flying Trains,” May '89|; low-loss 
power lines; small ultrafast computers. 

Estimates of what the high-tem- 
perature superconducting market will 
be in three or four years vary. Frost & 
Sullivan, a consulting firm, puts it at 
$500 million and growing at a 35 per- 
cent annual rate by 1993. Gregory 
Yurek, president of American Super- 
conductor Corp. in Watertown, Mass., 
is thinking bigger. 

“The Commerce Department report 
on emerging technologies this spring 
predicted a $3 billion to $5 billion 
market in the United States alone by 
the year 2000," he says. “In Japan, 
they talk about a market of $8 billion 
to $12 billion, and in Europe another 
$10 billion. Discount that by half, and 
you still have a $10 billion market. 
That market size is not facetious. It is 
a real possibility." 

To be commercially practical, a su- 
perconducting wire must be able to 
carry a lot of current at a relatively 
high temperature in a relatively 
strong magnetic field. Current and 
magnetic field matter the most be- 
cause most applications are expected 
to involve magnets. A year ago, re- 
searchers were talking tens or hun- 


MAY 1991 


102 © POPULAR SCIENCE 


dreds of amperes per square centime- 
ter of material, an abysmally low cur- 
rent for any practical use in compo- 
nents. That's changing fast. 

At American Superconductor, Yurek 
can show you high-temperature coils 
and tapes that carry well over 10,000 
amperes per square centimeter in a 
magnetic field of six tesla. (A tesla is 
10,000 gauss; Earth's magnetic field is 
a faint five gauss; and current low- 
temperature superconducting mag- 
nets run at 0.5 to 15 tesla.) 

But “high temperature” varies 
widely. Yurek’s wires and tapes are 
built around a bismuth-containing 
superconductor designed to work at 
about 20 degrees K. Scientists can buy 
a 20-degree-K “cryocooler” from Helix 
Technology Corp. in Waltham, Mass., 
that’s the size of a Mr. Coffee machine 


and costs about $20,000. 

A uumschmelze discovered the 
| value of the bismuth-containing 
material in 1989. Most high-tempera- 
ture superconductors don’t carry a lot 
of current because they’re made up of 
many tiny unaligned crystals. The 
current-carrying capacity of each crys- 
tal is high, but the current doesn’t 
jump from crystal to crystal. Vacuum- 
schmelze found that by putting the 
bismuth material in a silver tube, 
heating it, and rolling the tube to 
make wire, a material is produced 


German company called Vac- 


with aligned crystals. The reason isn’t 
fully understood yet by researchers. 

The Japanese immediately picked 
up that discovery and ran with it. So 
did American Superconductor. “We 
jumped on it last July when the re- 
sults were announced,” Yurek says. “I 
came back to the company and said, 
‘We should be able to do this.’ Within 
three weeks we did. Then we went out 
and said, ‘There’s a twenty-K strategy 
that makes sense here; there’s busi- 
ness to be done.’ We did missionary 
work at the business and government 
level, and it worked.” 

That’s typical of Yurek, who was a 
materials professor at the Mass- 
achusetts Institute of Technology 
when he heard about the new ma- 
terials in 1986. Within weeks, he had 
rounded up three friends and started 
American Superconductor. 

Yurek says it’s an all-purpose meth- 
od suitable for any superconducting 
material. He'll let the university scien- 
tists devise materials that conduct 
more current at higher temperatures 
in higher magnetic fields, then he'll 
plug them into his system. Mean- 
while, Yurek claims he’s selling the 
bismuth-based wire and tape at a 
great rate, although he won't provide 
details about the product. 

Yurek can now turn out a continu- 
ous wire up to 40 meters long. There's 
a lab on the first floor of American 
Superconductor's building where all 


sorts of techniques are being tried to 
extend that length. 

On the other coast, in San Diego, 
Robert A. Olstad, director of Pacific 
Superconductors (a division of Gen- 
eral Atomics), has the opposite prob- 
lem. He can turn out many meters of 
superconducting wire, but it doesn’t 
come near Yurek’s wire in perfor- 
mance. Olstad will sell anywhere from 
50 to 1,000 meters of superconducting 
wire at $150 a meter, but the wire 
conducts only about 10 amperes at 50 
degrees K. That translates into 2,000 
to 3,000 amperes per square centime- 
ter. “We know we have to improve the 
performance, and we're working on 
it," Olstad says. 

His wire looks different from 
Yurek's silvery product. Olstad's is 
copper on one side with solder on the 
other. It's made by coating the super- 
conducting fibers with copper and sin- 
tering them to get the desired proper- 
ties. Olstad's production boast is just 
the opposite of Yurek's: ^We don't have 
any kind of rolling or drawing opera- 
tion, so we don't have wires that are 
thick like sausages to fit through nar- 
row parts." 


et another wire manufacturer is 

Ceramics Process Systems Corp. 

in Milford, Mass. "We're in the 
business of the bulk supply of high- 
temperature superconductors, and the 
focus is wire," says president Peter 
Loconto. The critical current perfor- 
mance of its wire is in excess of 10,000 
amperes per square centimeter at 
temperatures above 77 degrees K, 
claims the ceramic-wire company. 
^Even in an imposed magnetic field of 
one tesla, it shows very small amounts 
of degradation," says Loconto. 

His company can turn out "tens of 
meters to kilometers" of wire in a con- 
tinuous proprietary process, Loconto 
says. His biggest customers are in 
government. “A general sales market 
for this wire doesn't exist since there 
are no applications for it yet. It will 
take a couple of years for systems de- 
signers to configure their devices so 
we can service their needs," he says. 

What kinds of needs? Loconto is 
working with Emerson Electric under 
government sponsorship to develop a 
50-horsepower electric motor. "There 
are lots of applications for an effective 
small high-torque motor with super- 
conducting technology," he notes. 

At the University of Houston, Ke- 
lam Salama sees the high-tempera- 
ture materials being used "for cryo- 
genic applications, where low tempera- 


Ribbons made by American Superconductor and 
other companies can now carry high currents. 
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Cryogenic cooling for American Superconductor's bismuth 20-degree-K ceramic (above) is possible with gas- 
eous helium, hydrogen, or neon, which uses simpler equipment than 4.2-degree-K liquid helium for metals. 


tures are available anyway’ —for ex- 
ample, as bearings in the liquid-heli- 
um systems now used for low-temper- 
ature superconducting magnets. 
Salama and his colleagues have 
achieved probably the best results in 
terms of current. They've been turning 
out material that carries 100,000 am- 
peres per square centimeter at 77 de- 
grees K in no magnetic field, with 
20,000 amperes per square centimeter 


in a field of one tesla. There's a catch 
though: They make only small pieces of 
superconductor—a 0.4-inch rod is big 
for them—by an exceedingly slow zone 
heating method. The rod is heated 
along its length to get the desired prop- 
erties, a technique that Yurek criticizes 


as being commercially impractical. 


In Yurek's ebullient view, there 


are applications for high-tempera- 
ture superconductors wherever low- 


temperature magnets are now used. 
He talks about magnetic-resonance- 
imaging (MRI) machines used by 
large medical centers for highly de- 
tailed X-raylike images ["Sharpest 
Look Yet Inside the Body," June '88]. 
"Right now there's $300 million to 
$400 million a year in just the 
magnets for MRI systems,” accord- 
ing to Yurek. “The field is grow- 
ing. We expect that market alone to be 


TRIAL AND ERROR IN JAPAN: LEVITATING THE BOSS 


Last fall, at a convention on superconductivity, Masato Mura- 
kami, a senior research scientist at Japan's International Super- 
conducting Technology Center (ISTEC), and his colleagues suc- 
ceeded in levitating their boss, Dr. Shoji Tanaka, director of the 
ISTEC laboratory, as he stood on a permanent superconducting 
magnet. The weight-lifting demonstration marked steady pro- 
gress in the practical application of new ceramic superconduc- 
tors. Meanwhile, other Japanese researchers are methodically 
creating new materials. 

Also last fall, for example, researchers at Hitachi's Super- 
conductivity Research Center announced they had developed a 
material that became superconductive at 130 degrees K, a 
record high temperature. 

Unfortunately, the material also proved to be unstable, losing 
its superconductivity within a few days. And the process of syn- 
thesizing the material was hit or miss. Such problems must be 
solved before the Hitachi discovery can truly be considered a 
new and practical superconductor. 

Aside from the record high tempera- 
ture, says Shin-Pei Matsuda, who led 
the research team, the new compound 
is significant because it is a vanadium 
oxide. The bismuth, thallium, and yttri- 
um compounds previously proven to be 
high-temperature superconductors all 
contain copper oxide. 

Finding the material was a long pro- 
cess of trial and error. "We tried thou- 
sands of kinds of oxides," explains Mat- 
suda. The new material is a compound 
of thallium, strontium, vanadium, and 
oxygen. In laboratory tests, the elec- 
trical resistance of the compound dropped 
precipitously after the temperature was 
lowered below 160 degrees K. As a 
result, Hitachi researchers believe that 
a variation of the compound may have 
a critical temperature above 130 de- 
grees K. 

But the stability and formulation prob- 
lems temper the scientists’ enthusiasm. 


TEC researchers have found that they can greatly increase the 
ability of their new superconducting materials to repulse a mag- 
netic field. The non-superconducting elements create what are 
called pinning centers that channel, or pin, the magnetic flux at 
the surface of a superconductor. 

This flux pinning creates something similar to the repulsion be- 
tween opposite poles of a magnet. But magnetic repulsion is un- 
stable; the magnets move in any direction to escape. With flux 
pinning, a magnet can be levitated above a superconductor and 
held in a stable horizontal position. “The superconductor memo- 
rizes the stable condition,” says Murakami. 

ISTEC researchers have been working to increase the repul- 
sive force by increasing the density of the non-superconducting 
particles in a superconducting matrix. In January of 1990, the 
maximum levitating force they could create with an yttrium-bari- 
um-copper oxide disc one inch in diameter and 0.6 inch thick 
was 10.6 ounces. By the end of the year, the same size disc 
could hold almost 20 pounds in the air. 
The levitating force can be further in- 
creased by clustering a number of the su- 
perconducting discs under one magnet, a 
technique that managed to levitate Tanaka. 

The ISTEC researchers think the effect 
can be used to create non-contact bear- 
ings. That's because while a magnet will 
be held in a stable horizontal position, it 
can still rotate. “If you start to rotate the 
magnet, it keeps rotating as long as eight 
or twelve hours,” Murakami explains. 
“There is no friction.” 

Murakami thinks it could be put to use 
in a mechanical energy-storage device. 
He envisions a 23-foot-diameter flywheel 
made from a permanent magnet levitat- 
ed above superconducting discs cooled 
with liquid nitrogen. An electric motor- 
generator would put energy into the sys- 
tem by rotating the flywheel. Energy 
would be taken out by letting the kinetic 
energy of the flywheel drive the genera- 
tor, producing electricity. Utilities could 


“We made lots of samples, but only a Hen E m use the device to balance their daily load 
few of them exhibited superconductivi- ЕЕЕ variations. 

ty," Matsuda says. "We cannot contro! Japanese researchers have advanced from light- Tanaka says flux pinning can also be 
the conditions of formation.” weight levitation (above) to much heavier objects. used to magnetize superconductors. If a 


What's more, after the superconduct- 
ing samples had been left exposed to 
the air for a few days, the superconducting properties were lost. 
The researchers believe this is due to the oxidization of the thal- 
lium, which changes the chemical composition of the material. 
Hitachi researchers are continuing work on this vanadium oxide 
material and other compounds. 

Japanese researchers are also looking at new ways of putting 
high-temperature superconductors to work. Researchers at IS- 
TEC are working on applications based on what is called flux 
pinning: All superconductors cooled to their critical temperature 
exhibit the Meissner effect, in which a magnetic field is repulsed 
by the superconducting body. The Meissner effect, however, is 
only seen under weak magnetic fields. By dispersing non-super- 
conducting elements in a superconducting material matrix, IS- 
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superconductor loaded with pinning cen- 

ters is subjected to a magnetic field in its 
non-superconducting state, that is, at higher-than-critical temper- 
atures, the flux passes through the material normally. If the su- 
perconductor is then cooled below its critical temperature, the 
flux becomes trapped. The superconductor becomes a perma- 
nent magnet and remains one as long as the material is kept at 
the cryogenic temperature. 

Tanaka sees high-temperature superconducting research al- 
ready entering a second phase that will result in practical appli- 
cations by the mid-1990s. He predicts that within about three 
years, a material with a critical temperature of 150 degrees K will 
be developed and that critical currents will reach practical levels. 
“We are optimistic about the potential for high-temperature su- 
perconductors," he says.— Dennis Normile 


$1 billion a year in magnets by 1995.” 
The electric lead that researchers 


Jiiang-Liang Wu and Jeff Dederer dis- 


played at Westinghouse Electric 
Corp.’s Science & Technology Center 
in Pittsburgh is a prototype of a com- 
ponent for that system. A lead simply 
brings electric current into a magnet. 
The leads used for today’s low-temper- 
ature superconductors are essentially 
long copper bars. They’re inefficient 
for two reasons. First, there’s that im- 
mense transition from room tempera- 
ture to four degrees K. Second, copper 
is a distressingly good heat conductor. 
Forty to fifty percent of the efficiency 
loss from a superconducting system is 
attributed to such leads. 

The Westinghouse lead is a copper 
rod with a bulbous end that contains 
17 bars of high-temperature supercon- 
ductors reinforced with silver to in- 
crease tensile strength. Together they 
conduct up to 1,800 amperes—not 
tremendously impressive, but enough 
to make a point. 

“We proved you could build some- 
thing like this," Wu said. "We've 
shown that the helium boil off with 
this lead is less than with convention- 
al leads. Right now the soldering isn't 
as good as we want. There's lots of 
room for improvement." 

The superconducting bars in the 
lead were made at Argonne National 
Laboratory in Argonne, Ill., which has 
a major superconductivity program. 
“If you look at how we've developed 
materials that carry significant cur- 
rents, progress has been good," says 
Frank Fradin, associate lab director. 
But he acknowledges that Argonne— 
and everyone else—is struggling to 
get better current-carrying properties 
in the materials that go superconduct- 
ing at liquid-nitrogen temperature (77 
degrees K) and above. 

Like many others, Fradin thinks 
the first liquid-nitrogen-temperature 
superconducting products won't be big 
magnets but small electronic devices. 
There's no grain boundary problem 
with them because anyone in the field 
now can make thin-film superconduc- 
tors, which are effectively single crys- 
tals only a few molecules thick. 

"There are two areas in which thin 
films can be used that look promis- 
ing," says Bill Gallagher, an IBM re- 
searcher. “One is microwave devices, 
and the other is magnetic-field 
SQUIDs [superconducting quantum 
interference device]. Already, useful 
device demonstrations have been done 
at seventy-seven K.” 

A SQUID can detect extremely 
small changes in magnetic fields. 
Low-temperature SQUIDs are in fair- 
ly wide use, but high-temperature de- 
vices would open major new fields—in 


A frictionless magnetic bearing made with a high-temperature superconductor tilts as parts of it warm 
up. Francis C. Moon, a professor at Cornell University’s College of Engineering, aided the project. 


medicine, for example, where cardiolo- 
gists and neurologists would like to 
supplement their readings of heart 
and brain electrical activity (the famil- 
iar ECGs and EEGs) with readings of 
magnetic activity for better diagnoses. 

“It will be maybe five years for an in- 
strument anyone can buy and use in a 
standard way” is Gallagher’s assess- 
ment of progress. 


igh-temperature superconducting 
H devices would not only offer bet- 
| ter performance in smaller pack- 
ages than today's instruments, but 
would also allow new capabilities. At 
Westinghouse, for example, George 
Wagner is one of a team of researchers 
working on such things as electronic 
filters for radar systems. 

Military radar systems need to pick 
out a single frequency of reflected ra- 
diation from all the electronic noise 
around it. A superconducting filter po- 
tentially offers a hundredfold improve- 


ment in efficiency at a tenfold re- 


duction in size over existing devices. 


There’s also progress toward what 
Fradin calls the Holy Grail of elec- 
tronics, a Josephson device that 
works at liquid-nitrogen tempera- 
tures. Josephson devices take advan- 
tage of a bizarre quantum effect in 
which electrons tunnel through ap- 
parently insuperable barriers. Prac- 
tical Josephson devices made of a 
high-temperature superconductor 
would open the way to computers 
that are 10 times smaller and faster 
than anything we have today. 

Meanwhile, TRW’s Space & Tech- 
nology Group in Redondo Beach is 
boasting that it has made a high-tem- 
perature superconducting electronic 
analog-to-digital switch that uses 
Josephson junctions. The boast fades 
a little on closer examination. 

“We've used a bit of subtlety,” says 
Arnold Silver, TRW’s chief scientist 
for superconductors. “We have made 
what we call Josephson-microbridge 
junctions, not a tunnel junction. The 
electron gets through by some detail 
that we don’t really know.” 
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Wide-screen super-sharp HDTV images beamed бу 
satellite have more than twice as many horizontal 
scanning lines as standard broadcasts. A simulation 
contrasts an image detail from standard 525-line 
images (top inset) and the 1,125-line HDTV format 
(above inset) used in Japan. 


drab, nondescript building at an industri- 
al complex near Osaka, Japan, is decep- 
tive. Rickety walkways span expansion 
wings added over the years. Walk 
through its drafty halls and a single clue 
hints there's more here than meets the 
eye: thick bundles of computer cables 
snaking through transoms into cable 
trays near the ceilings. 

Despite this lackluster appearance, some of the world's 
most advanced electronics emerge from the site, Matsushi- 
ta Electric Industrial's High-Definition Television Develop- 
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By DENNIS NORMILE 


ment Center. Matsushita is the world’s largest consumer 
electronics company, manufacturer of Panasonic, Quasar, 
Technics, and other product brands. Dr. Takashi Fujio, 
called the father of high-definition TV (HDTV) in Japan, 
heads the center. 

Fujios television baby is finally approaching maturity. 
Late last year, Japan’s electronics giants began volume pro- 
duction of HDTV sets. To support the expanded output of 
these receivers, NHK, the public broadcaster, plans to in- 
crease satellite broadcasts of Hi-Vision, its HDTV scheme, 
next December. Still, adequate programming remains a 
problem, and standards have not been set for consumer 


HDTV videodiscs and tapes. High set costs will limit sales 
and audiences for HDTV, which provides wide-screen images 
with five times the detail of standard broadcasts. 

Meanwhile, Europeans are readying another non-com- 
patible HDTV satellite-broadcast system. And decisions by 
the Federal Communications Commission have essentially 
disqualified the Japanese and European satellite-broadcast 
systems for use in the United States. Selection of a U.S. 
HDTV standard isn’t slated until 1993. 


young electrical engineer at NHK’s labs when work on 

next-generation television began in the late 1960s. Re- 
searchers studied how humans see and viewers react to im- 
age size and clarity. This led to specifications on the aspect 
ratio (width and height) of screens, the number of scanning 
lines that paint images on screen, and the audio signal 
quality for HDTV. Pictures in Japan’s HDTV format have a 
movie-screenlike 16:9 aspect ratio, compared with today’s 
standard, nearly square 4:3 ratio. Also, the HDTV standard 
has 1,125 scanning lines instead of only 525 used in broad- 
casts in the United States and Japan. Four-channel sur- 
round sound, with fidelity matching that of compact discs, 
is another HDTV feature. 

Fujio later headed NHK’s broadcasting science lab when 
engineers developed the signal-compression method that 
squeezes the vast amount of video information in HDTV 
pictures down to a size manageable for broadcasting (see 
Digital-Signal Squeeze Play). Special decoders are needed 
to unscramble HDTV signals. 

The cost of the new receivers is high. Although the sets 
are billed for industrial use, essentially identical consumer 
versions will be released when the government formally ap- 
proves the broadcast standard. Prices range from $29,600 
for Hitachi's 32-inch monitor with a separate signal decoder 
to $34,600 for Panasonic’s 36-inch set with a built-in de- 
coder. Prices will drop, however, as demand grows. Quanti- 
ty production will be important in reducing the cost of the 
wide-screen cathode-ray tubes (CRTs). There will also be 
further integration of the electrical components. Early pro- 
totypes of the HDTV decoders contained some 2,000 sepa- 
rate integrated circuits. Engineers have since reduced the 
count to about 100 microchips. 

Matsushita’s optimistic forecast predicts that sometime 
between 1993 and 1995 consumers will be purchasing 
300,000 large-screen HDT'V sets a year. The price for a set 
would then drop to about $7,700. By 2000, the company 
foresees HDTVs in one-third of all Japanese homes. Pana- 
sonic's initial sales target for the new equipment is only 45 
sets per month. To generate even that demand, Hi-Vision 
programming must be available. NHK has been broadcast- 
ing one hour of Hi-Vision daily since June 1989 to prototype 
receivers set up in 90 public locations throughout Japan. 

"The high clarity and resolution of small details is one of 
the particular strengths of Hi-Vision,” says Yutaka Masuko, 
an NHK spokesman. "We have tried making various types of 
programs to see how to take advantage of those capabilities." 

NHK, often working in cooperation with foreign public- 
broadcasting stations, has produced and broadcast British 
dramas, a Wagner opera, a helicopter tour of New York 
City, and—Masuko's personal favorite—a look at the works 
of American artist Frederic Remington. 

"The [Hi-Vision] display is particularly suited for appreci- 
ating the spirit of fine arts," he says. "You can grasp ex- 
tremely fine details, down to the brushstrokes." 

Also in Japan, as throughout the world, sports are a 
perennial favorite. Boxing, World Cup soccer, and the Wim- 
bledon tennis championships have all appeared in Hi-Vi- 
sion. Live broadcasts of Japan's sumo wrestling tourna- 
ments are especially popular. 


J^ HDTV system has evolved slowly. Fujio was a 
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DIGITAL-SIGNAL SQUEEZE PLAY 


Because Hi-Vision pictures have a wider screen and twice the res- 
olution both horizontally and vertically compared with conventional 
TV, NHK engineers figure Hi-Vision images present five times as 
much visual information. Without signal compression, the band- 
width, or range of frequencies, of a Hi-Vision TV signal would be 
five times that of conventional TV. 

NHK compresses Hi-Vision signals into about one-third the 
space it would normally occupy with a digital-signal processing 
technique called sub-Nyquist sampling. The sampling cuts the 


amount of information to be transmitted and compresses the rest | 


into a narrower bandwidth. Because the data goes through two cy- 
cles of sub-Nyquist sampling, the process is called multiple sub- 
Nyquist sampling encoding, or MUSE. 

Both conventional and high-definition TV use interlaced scan- 


ning: Electron beams paint alternate image lines on the screen run- | 
ning from top to bottom, returning to the top to fill in the skipped | 
lines. Each trip down the screen takes "во second and constitutes а | 


field; two fields make a frame. 

In conventional TV, the image data for every pixel, or picture ele- 
ment, on a line is transmitted each time the line is transmitted. But 
in the MUSE format, every other pixel is filtered out. Of the remain- 
ing pixels, only half are sent the first time a line is transmitted. The 
other half are sent the next time around. The MUSE assembles the 
transmitted pixels in its memory and then fills in the missing infor- 
mation by interpolating between the surrounding pixels. 

This works fine for still parts of the picture. After the transmission 
of four fields, а сіо5е approximation of the original picture can be 
reconstructed. For moving parts of the scene, however, the delay 


| in transmitting alternate pixels would result in blurred images. For 

| this, NHK's motion-compensating technique determines the out- 

| line, direction, and speed of the moving body, then shifts the mov- 
ing image without waiting to receive all the pixel data. 


The resulting moving image does not have the resolution of 
the still portions of the picture. But NHK engineers learned 
from their studies of vision capabilities that the human eye is 
not able to grasp the details of moving objects with the same 
precision as still objects.—D. N. 
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HI-VISION MUSEUM: A PUSH-BUTTON TOUR OF ART HISTORY 


One of the first public buildings in Japan to use 
HDTV equipment is the Gifu Hi-Vision Muse- 
um outside Nagoya. Opened in 1988, the mu- 
seum features a 110-inch screen in the video 
theater and two 60-inch screens in the gallery 

| for smaller viewing groups. Images are pro- 
jected onto the translucent screens with three- 
beam rear projectors. 

Each screen is controlled by a video con- 
sole that houses two drives for compact disc 
read-only memories (CD-ROMs), a compact 
disc processor, an audio tuner, and a decoder 
that converts standard TV images into a simu- 
lated MUSE (multiple sub-Nyquist sampling 
encoding) pictures. This system allows the 
museum to display videos and still images di- 
rectly from broadcast satellites, optical-fiber 
transmissions, CD-ROMs, or videocassettes. 
Prerecorded video programs can be selected 
by the museum curator or by visitors using 
push-button panels (see photo). 

Here's how art students and researchers 
use the museum's Hi-Vision Data Booth: With 
a mouse linked to a 32-bit personal computer, 
visitors click through a menu of Japanese, 
Westem, and Western-style Japanese art on 
the screen. Next, they select a specific medi- 
um, production date, and artist. Within eight 
seconds, the image of a Japanese ceramic 
bowl, for example, appears on the screen 
along with background data. Pictures are 
bright and crystal clear. A dot-matrix printer 
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Computer controls at the Gifu Hi-Vision Museum enable visitors to manipulate art images. 


provides hard-copy data on the painting. 

The Gifu Museum has stored its collection 
of 700 images of paintings and sculptures on 
four CD-ROMs. Photos of the artwork are 
scanned in by hand, digitized by a processing 
unit, and edited on a personal computer. The 
images are then downloaded from magnetic 
tape onto a CD-ROM for storage. 

“We're trying to make world-class art avail- 
able to our citizens,” says Masataka Hayashi, 


assistant director of the museum. “Fine paint- 
ings and sculptures are so expensive that lo- 
cal museums cannot afford to buy more than 
several works. Since we began two years 
ago, we've spent $1.7 million on high-defini- 
tion television equipment, but it was cheap- 
er than buying paintings. With high-defini- 
tion television, we'll be able to tap into art 
museums around the world. Moreover, mu- 
seum space is no longer a problem. We can 


show works of art tucked away in storage." 
A video theater at the museum seats up to 
42 persons. With a background of digital 
stereo music, visitors can choose from pro- 
grams that run from 5 to 10 minutes each. 
The high-resolution images are accompanied 
by short narrations, and they scroll on the 
rear-projection screen in bright colors, provid- 
ing a feel for the brushstrokes and the historic 
flow of a painter's work.—Sheridan Tatsuno 


But so far Hi-Vision broadcasts have been experimental. 
The government is expected to approve formal broadcasts 
this year. À new satellite providing a dedicated Hi-Vision 
channel is scheduled for launch this August. After testing, 
NHK plans to offer eight hours of Hi-Vision programs daily 
beginning in December. 

"That is what we are saying," Masuko explains. "But un- 

less we include a lot of live programming—sports events 
and musical performances—providing eight or ten hours a 
day of Hi-Vision programs will be difficult." 
. NHK has only 300 program titles in the Hi-Vision for- 
mat. Even with some live broadcasting, that won't go far. 
The channel will also be available at certain times to 
Japan's commercial broadcasters, but they haven't been ac- 
tively developing Hi-Vision material. 

"The financial basis of a dedicated Hi-Vision channel is 
not yet firmed up," Masuko says. In fact, true commercial 
broadcasts are not scheduled to start before 1997, when an- 
other satellite will provide three more channels for Hi-Vi- 
sion broadcasts. 

HDTV movies on videodiscs and tapes might fill the gap 
and promote the use of high-definition equipment. That 
consideration undoubtedly influenced Sony's purchase of 
Columbia Pictures and Matsushita's buy of MCA, the par- 
ent company of Universal Studios. Neither company would 
discuss its plans for HDTV software. 
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Such recording and playback equipment is surely just a 
step behind the HDTV monitors and decoders. But so far 
there are no standards for consumer disc or tape machines, 
although professional equipment is on the market. The 
range of alternatives is daunting: analog or digital HDTV 
signals; compressed data or unaltered; and if compressed, 
which compression scheme? Material taped from broad- 
casts would be, of course, in the MUSE (multiple sub- 
Nyquist sampling encoding) compression format, which is 
already in use. But it is uncertain whether consumer equip- 
ment will record the incoming encoded signal or the de- 
coded signal and whether in analog or digital form. 

If prerecorded material is produced in an uncompressed 
format, the shght degradation of the MUSE compression 
scheme could be avoided. However, images in uncompressed 
digital form require a lot of storage space. Sony's profession- 
al high-definition laser discs now hold only 15 minutes of 
uncompressed material. In the standard video format, the 
same size disc holds an entire movie. 

While the home-use market waits to take off, Hi-Vision 
technology is creeping into other sectors. "People say that 
there isn't enough Hi-Vision programming," says Toshiaki 
Hirata, a Sony official promoting high-definition video sys- 
tems for industrial use. "We want to emphasize that broad- 
casting 1s only one area." 

He says that many corporations and institutions are us- 


ing current video technology in a vari- 
ety of ways. But for many applica- 
tions, greater image precision is 
needed. Shinshu Medical College in 
Japan, for example, has videotaped 
operations in high-definition so stu- 
dents can study surgical techniques. 
Ford Motor Co. is using a Sony high- 
definition video system for computer- 
aided design. And museums in Japan 
and the United States are using high- 
definition videos to “display” artwork 
from other museums (see Hi-Vision 
Museum: A Push-Button Tour of Art 
History). 

Some movie directors are using 
high-definition videotape rather than 
film. Renowned Japanese director Aki- 
ra Kurosawa used high-definition ca- 
pabilities to create special effects in his 
movie Dreams. 

In the future, high-definition video- 
tape might replace film at your 
neighborhood theater. But as yet, 
when projected onto a large screen, 
high-definition video still doesn’t 
quite match film. Sony shows off its 
HDTV systems at its Media World 
showroom in Tokyo. The 36-inch CRT 
display is startlingly clear and bright. 


А 120-inch rear-projection system is | 


also surprisingly bright, relying on 
two projectors in a room behind the 
screen. And Sony has a 150-inch 
front-projection HDTV system set up 
in a mini-theater. Details are sharp 
on this screen, but the picture is 
nowhere near as bright as a regular 
movie, and the image is particularly 
dark around the edges. 

Technology is sure to solve these 
problems. Japanese companies are al- 
ready starting preliminary work on 
second-generation HDTV that would 
nearly double the number of scanning 
lines, from 1,125 to 2,048. 

Matsushita’s Fujio has an even 
more radical proposal for an open-ar- 
chitecture system in which a vast ca- 
pacity for handling digitized visual 
data could optimize picture quality 
for the intended use. For action 
movies and sports, a large portion of 
the information capacity could be 
dedicated to handling motion, sacri- 
ficing resolution on moving bodies, 
which the human eye can’t grasp 
anyway. For a medical X-ray, color 
and motion are not necessary. Here, 
the information capacity could be 
used to produce details with extreme- 
ly high resolution. 

“Ten thousand scanning lines is 
technologically possible,” Fujio says. 
Even when he first started working on 
HDTV, he says, he thought of it as an 
imaging technology rather than a 
broadcast technology. “This one tech- 
nology could be applied to many 
fields,” he says. ШУ 
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maintained at an operating tempera- 
ture of approximately 600 degrees F, 
requiring a heavily insulated capsule. 

Despite the progress with exotic 
technologies, recent advances demon- 
strate that the trusty lead-acid stor- 
age battery can’t yet be eliminated 
from the running. The recombinant 
batteries used in GM’s Impact are 
non-gassing. The oxygen that evolves 
from the positive plate recombines 
directly to the negative plate 
through a chemical shuttle across the 
battery, elimi- 
nating bubbles 
and gassing loss. 
In addition, the 
electrolyte is 
held in a spon- 
gelike mater- 
ial that pre- 
vents leakage 
if the case is 
punctured. 

In a Depart- 
ment of Ener- 
gy-sponsored 
development 
program, John- 
son Controls’ 
Advanced Bat- 
tery Business 
Unit has been 
working on an 
advanced-con- 
cept lead-acid 
battery that cir- 
culates the elec- 
trolyte to keep it 
moving past the 
plates, work that 
promises rough- 
ly twice the en- 
ergy density 
available in 
GM's Impact bat- 
tery pack. The 
work at Johnson 
Controls indi- 
cates that lead- 
acid design has 
the potential 
nearly to equal nickel-iron, although 
the ultimate potential for energy 
density is still below that of sodium- 
sulfur. 

Other combinations of metals show 
some promise, as well as problems. 
Nickel-cadmium is a leading choice 
among European car makers, and 
lithium-group batteries have been 
tried as well, but both have serious 
disadvantages in terms of potential 
for recycling or disposal. 

A burst of enthusiasm over last 
year's announcement that Japan's 
Isuzu had developed a new concept for 
a battery, based on the principle of a 
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capacitor rather than electrochemical 
reactions, proved short lived. The idea 
was to use the large surface area of 
activated charcoal to take the “charge.” 
The concept provides power, but not 
reserves of energy—which makes it 
unlikely for electric cars. 

What will it take to make the public 
really want to drive a limited-range 
electric car? Los Angeles is consider- 
ing a range of incentives—tax credits, 
reduced electric rates, special driving 
and parking privileges, direct price 
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subsidies ($2,000 to $5,000 per car), 
requiring charging stations in new 
construction and corporate parking 
lots, as well as buying a large number 
of EVs outright to sweeten the deal. 
An overnight recharge of GM’s Impact 
is a bargain—less than a dollar for the 
120-mile boost—but costs rise dra- 
matically when periodic replacement 
of the battery pack is figured into the 
calculations. Still, the main attrac- 
tion, says GM’s John R. Dabels, mar- 
ket development manager for electric 
cars, is “the feeling of doing something 
good about the environment.” 

CARB figures promise dramatic im- 


provements—total pollutants would 
be reduced to about 10 percent of a 
gasoline-powered car’s, with most of 
the benefit coming in reduced carbon 
monoxide. A preliminary study done 
by the EPA supports some of the 
CARB conclusions, but points to a 
rather dramatic increase in pollutants 
not normally associated with the au- 
tomobile, mainly sulfur dioxide com- 
ing from coal-fired power plants. Elec- 
tricity in California today is produced 
primarily by natural-gas-fired steam 
plants, but coal 
still accounts for 
the majority of 
the electricity 
produced in the 
United States. 
It also is critical 
to the California 
plans that the 
energy be con- 
sumed mainly 
at night, when 
demand for elec- 
tricity is low. 

In overall effi- 
ciency, or total 
fuel consump- 


tion, many ex- 
perts believe 
that electric 


cars offer no 
advantage be- 
cause of the 
losses in gener- 
ating and trans- 
mitting pow- 
er over long 
distances. 

The all-elec- 
tric car ulti- 
mately uses en- 
ergy that is 
generated else- 

< sati where, which 
12 FL 02. pm “му 18 both its 
strength and its 
weakness. Al- 
though an elec- 
tric car by itself 
does not pollute, in reality it dis- 
places, rather than eliminates, air 
pollution to the location where electric 
power is generated, particularly when 
the primary source of electricity is a 
coal-fired generating station. 

Still, the potential problems associ- 
ated with electric cars today are being 
treated as a distraction from the goal 
to build a practical electric car for day- 
to-day use. The effort is being focused 
on a vehicle that can be built today, 
with today's technology. 

“We could wait and wait and wait 
for a battery,” says Dabels. “But we 
are going ahead with what we have." 
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Dept. 3910 ‘indusralPak | || swe ew на som ee н um RR UU ee eee ت ت‎ о > 
Fairhope, 2 E Phone 1-205-928-2316 | | 


BE A STAR! | 


| Have your name printed on the back of | 
your chair. The solid hardwood | 

| Telescope® directors chair is hand 

| selected from Telescope®’s own 

| timberlands. The canvas seats and 


backs are water and mildew resistant 
These chairs are great at home, on the 17 аг 
boat, at the vacation house or at | 


rotary trimmer line problems 


е No more trouble with trimmer line 
[2 | | — never buy line again! 


ө Easy to install on your gas trimmer. 


"о жи | e Cuts through tough weeds, 
| Personalization included 1 | briars and чазы. ‚ 2 
18 Letters Maximum й е Keeps your rotary trimmer іп 


business. 
® Guaranteed to save you time! 
TO ORDER CALL TODAY 


1-800-262-5122 


(Call for dealership inquiry) 


Item #043502 


Use MasterCard or Visa or send a check 

or money order. Please include $8.00 

for shipping and handling. Residents of 

CA, CT, IL, MA, MI, and NY must 

include applicable sales tax. Allow 6 
weeks for delivery. Please print your 

personalization neatly. 

ORDER TODAY 
Call 1-800-447-7868 
Mail to TMM by Mail, Dept. 06051C 
280 Summer St., Boston, MA 02210 


( )VISA ( )M/C #_ 
( ) Check enclosed for $21.95 plus $3.00 postage and handling. 


Your Trimmer Маке | .Model # 


Name — SO Phone ( 


Street 


(y Lc uo о оц 
Send to: WEED WIZARD, INC., P.O. Box 275, Dahlonega, Georgia 30533 
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SHOP AT HOME 


of the section correspond to those in the ads. 
Please note that some are free, while others require 
payment. A $1 handling fee must also be included 
with the coupon. Please send check or money order; no 
stamps or cash, please. 


A selection of catalogs and booklets avail- 
able from a variety of dependable companies. 

This section makes it easy to get as many as you 
want with just one coupon. Simply check the cata- 
logs you want; the numbers in the coupon at the end 


“т t ou we CONTENTS 


Build You Own Dome 

Our Dome Home Kits are designed for 

beauty, strength and incomparable en- unu ыра я rc ENS | 
ergy efficiency. Many sizes and styles | | iexese Г. E € 
available. For the Do-It-Yourselfer we ТИ — г JAMESTOWN STAMP'S FREE 

also offer our Heavy-Duty Connector — 2 NT ы CATALOG. 

System and lumber cutting plans. "Te бы oer Y. BARGAINS INCLUDE WORLDWIDE 
Over 100 pages of color photos, floor Jim —— © po STAMPS, ACCESSORIES, SUP- 
plans, assembly instructions and — i PLIES, BASEBALL CARDS, POST- 
more. $12. Timberline Geodesics, Jamestown Stamp Company, Jac CARDS, BANKNOTES. FREE WHEN 
2015 Blake St., Berkeley, Calif. 94704. белел ан REQUESTING APPROVALS. BUY 
For Visa or MasterCard orders call Ac еН. E WHAT YOU LIKE, RETURN BAL- 
1-800-DOME-KIT. TEES ANCE - FREE. 


An Atterdobic Apmpremch 
nag Living 


Frey to Amem = Donne 


ee er серыш eo = oo 
є а ЖІ E Ri p 
eR ша lle 
їй "Er Т ті — "тт | H i М 

LI 


BARNES & NOBLE Bookstores 4 g G E DOUBLE the growth rate; budding 
Satisfying booklovers since 1873, this | tE sites; flavor of fruits and vegetables; 
unique catalog from the "world's | 1 = НВ 1 potency of herbs and spices; and fra- 
largest bookstore" brings you hun- | | . | | grance of flowers. GUARANTEED! 
dreds of hardcover and paperback | Hn a In addition, a newly designed auto- 
book bargains in every conceivable T "T | 4 matic watering system accessory, 
category, from home improvement and Ll Im ve LI completely services the absolute opti- 
gardening to astronomy and computer зра I mum water and nutrient requirements 
technology. Also offered are records i. ЧЕ each individual Phototron^ needs. 
and tapes, videocassettes, and desk X. J| AN User-friendly instructions and follow- 

| accessories, available exclusively from B | |" up reminders every 15 days guaran- 
Barnes & Noble — with savings up to a tees your success in growing any 
80% off publishers’ prices. 30-day ` d | plant. $399.95 complete, 90 payment 
money back guarantee. U.S. $1.00 a ut plan, $3 for brochure. 


=) The Dome Home. Efficiency can be | L Шш . HOBBYWORLD IN SAN DIEGO OF- 
Î beautiful with cathedral ceilings and D —. "S . FERS A NEW CATALOG! 250 pages 
EM lofts overlooking spacious living area. Me О он Lib uem featuring trains, radio control, plastic 
™ Our 125 page catalog details informa- Р Ogg EN and wood model kits and much more! 
' M tion for building energy efficient, super 1294. м Ж $9.95 ea. (refundable with minimum 
m insulated, geodesic homes. This cata- RAE г» order). TOLL-FREE-ORDERING 
__ log includes color pictures, with more ми Жр MAL 800-253-6440. Also inquire about our 
than 80 popular floor plans. from 500 page Dollhouse and Miniature cat- ` 
1,000 square feet to 5,000 square feet. alog. HOBBYWORLD is the full-line 
Price list for homes included. Backed hobby store at your fingertips!" 
by over 30 years experience. Geo- 
desic Domes, Inc. $8.00 
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-sSPEEDWAV 


By HEATH” 


A Leader in Electronics for over Forty Years 


а З 


Buyer's Guide 

Speedway Motors 1991 Buyers Guide 
features 300 plus pages jammed with 
the nations largest selection of hard to 
find items for street rodding and resto- 
ration, hard core racing, classic cruis- 
ers, muscle cars and more. With 1005 
of builders tips and over 20,000 parts 
at a 10% to 50% discount, this is the 
only catalog you'll ever need. Just 
$5.00. 

SPEEDWAY MOTORS INC. 

DEPT 1036 

P.O. BOX 81906 

LINCOLN, NE 68501-1906 


HOME AUTOMATION BY HEATH. 
Heath Company's new Home Automa- 
tion catalog features the latest in easy- 
to-install electronic products for your 
home. Remote lighting and appliance 
controls, security systems, automated 
thermostats, automatic lawn watering 
systems, outdoor security lights and 
many more exciting products are 
found in this FREE 36-page catalog. 
Let Heath add comfort, convenience 
and security to your home at an af- 
fordable price. Call toll-free 
1-800-444-3284. FREE. 


11 


FREE! 

AUTO TOOL CATALOGS 

Restore your favorite car with Eastwoods 
Specialty Restoration Tools. See thou- 
sands of tools you never knew existed in 
Eastwood's FREE catalogs. Over 116 
pages of informative product descriptions 
and full-color action photos provide help- 
ful hints for application and use of every 
tool you'll need for quality restorations. 
Learn about specialty welders, sandblas- 


ters, buffing kits, rust removers, paint 
8 supplies, high temperature manifold paint, 


E automotive collectables-tech articles— 


lots more! 30 Day Money Back Guarantee 
on all Eastwood products! FREE ONE 
YEAR SUBSCRIPTION, UP TO EIGHT 
ISSUES! The Eastwood Company, 580 
Lancaster Avenue, Box 296 Malvern, 
PA 19355. In USA & Canada Call Toll- 
Free 1-800-345-1178. World Wide FAX 
(215) 644-0560. 


SHOP AT HOME 


| Speedway Motors 1991 Street Race 


Unabridged 
on cassette 


Cf 


THE FIRST COMPLETE RECORD 
STORE IN A CATALOG. Now you can 
shop from home for any CD, Tape, or 
Video in print. You will find over 50,000 
Rock, Jazz & Classical titles in the 
worlds largest music catalog. Sub- 
scribers get our 240 page 1991 Cata- 
log + 1 Free year of Updates covering 
new release & music specials plus 
$50. in merchandise credits. 1 year 
$4.00 refundable on your first order. 


Listen to unabridged Recorded 
Books " on cassette while your drive. 
Hundreds of bestsellers, mysteries, 
classics, biographies and more ex- 
pertly narrated by professional actors. 
Call or send for a free catalog 
1-800-638-1304. Don't forget to ask 
about quick & easy 30-day rentals by 
mail. 


. te 


UICHFIELD | 


| B The Latest Audio and Video Equip- 
й ment 


You'll find hundreds of components 
from dozens of the top brands in the 
latest Crutchfield catalog: Home audio, 
car stereo, alarm systems, video, tele- 
phones. Full-color photos, complete 
description and exclusive comparison 
charts give you the information you 


| need. Our discount prices make Ken- 
: wood, Sony, Pioneer, Bose and other 
з quality brands affordable. Send for 


your copy today. $1.00 


ель залозі зів FILL INCOUPON AND MAIL TODAY ——— —— 
POPULAR SCIENCE P.O. Box 1695, Riverton, N.J. 08077-7295 THIS COUPON EXPIRES JULY 31, 1991 


Note: POPULAR SCIENCE New Jersey address is for Shop at Home only. 
Please send the items checked below. | am enclosing $1 handling charge 


(any number of items per coupon) plus amount required for priced items. 


Orders will not be processed unless accompanied by the $1 handling 


fee. Do not send cash. 


[]11$1200 []4$3.00 []7 355.00 


[]2FREE (015 $8.00 (| |854.00 []11 FREE 

13 $1.00 16 $9.95 []9FREE [Ц 12 $1.00 
Name (please print) : 
Address City & State 


Please send check or money order made out to POPULAR SCIENCE. 


C] 10 FREE 


No stamps or foreign currency. Allow approximately six weeks delivery. 


$ 


$1.00 


| AM ENCLOSING 


for priced items 
for handling 
TOTAL REMITTANCE 


Zip 
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The “OFF-LAWN” Mower | | 


а New ۳ Renewal T 
€ |_| Change of address | 
At LAST!...a8 machine that ! | TAYR. $13.94 п 2YRS. $24.97 | 
makes your entire property [Ae ff | 14 YR. (Canada and Foreign) $1794 | 
aum СЯ О Payment enc O Bill me later 
more useable, accessible / — E ads 


and beautiful! 


If you have over an acre of land, the 
| TROY-BILT TRAIL BLAZER® Sickle 
| Bar is the perfect “off-lawn” mower to 
cut grass, weeds, even light brush of 


"зазвовазеавоваввовівоввевовавнвва 


HA | 
= бу 

НИ | 
i E33 | 

22t8 ш 
any height in all types of terrain. | d z E 9 | 

ө Amazingly fast! “Л Г ГЛИ * Boo i jk” 3 А 
cuts 1,500 sq. ft. of overgrown TROY BILT | | 23 93 929 ee, З | 
weeds in under 5 minutes! ڪڪ‎ |: HE TE : = | 

Р? d [T : Ф : 

о Blaze nature trails for 38" wide = $ 33 : t : | 
walking, hunting, skiing, snowmobiling. | „соп ы ИРЕТ ; 5 p à i$ : 

e Enhance the beauty ої Î тоуви Mig co. Dept. A3197 li E 3 | 
your place by clearing unsightly suckers, | опа St. and 9th Ave., Troy, N.Y. 12180 і : E 2 : 9 8 : a | 
vines and bushes. | YES! Please send me your FREE Catalog on how | | : 22684 | = E: >| | 

e Have a safer place. too! | the TROY-BILT TRAIL BLAZER Sickle Bar can \ | : : s| 9| öl # | 

ith ей : T qe | help me unlock the full beauty and enjoyment of my | нйн дыны 
ss out fire hazards, driveway blind | Property...plus details on prices, models and savings |. | | dicas ue culis cx qal adl нано | 
pots and poison ivies, oaks or sumacs. | now in effect! 317 Е | organizations whore products or services may be ч f interest lo 
F FREE Catal den ЧЕ и | 
or Your F atalog с Please remove my name from your lis 
" | ` жал э | Mail to: POPULAR SCIENCE 
Call 1-800-344-9393 Dept. 3197 3! || | 
: : | CITY о | РО. Вох 2571 
or Mail This Coupon TODAY! ү a а З | B Boulder, CO 80302 EN 
LEARN VCR 
дю || NordicRow TBX by NordicTrack... | CLEANING/MAINTENANCE/REPAIR 
"T = | EARN UP TO $1000 A WEEK,WORKING 


PART TIME FROM YOUR OWN HOME! 


Secrets 
Revealed! 


— Don't settle for rg 


NO Special 

-Tools or 

Equipment 
eeded. 


THE MONEY MAKING OPPORTUNITY | 
OF THE 1990'S 


IF you are able to work with common small hand 
tools, and are familiar with basic electronics (i.e. able to 
use voltmeter, understand DC electronics) .... 


TBX outperforms ordinary exercisers! 
Unlike treadmills, stairclimbers and stationary bikes 
that only exercise your lower body, NordicRow 
TBX tones and strengthens all the major muscles in 
both your upper and lower body. Split-resistance 
settings allow for independent upper- and lower- 
body adjustment. Fine-tune your own resistance, 
spread the workload across all of your muscles and 
work your entire body more safely and efficiently. 


Try NordicRow TBX in your own home NordicRow 


for 30 days with no risk or obligation! 


Get the results you deserve. 
Because NordicRow TBX exercises both your 
upper and lower body simultaneously, you'll burn 


more calories in less time than with other exercise 
equipment. A revolutionary Back Stress Manage- 


ment System works to support your lower back and 


protect it from injury. An adjustable incline and 
adjustable foot pad give you a personally tailored 


workout. Don't settle for anything less than the 


BY NORDICTRACK 


FREE VIDEO: сли. 1-800-468-4491 55. 


Or write: NordicTrack, 141 Jonathan Blvd. N., Dept. 732E1, Chaska, MN 55318 | 
©1991 NordicTrack, A CML Company 
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IF you possess average mechanical ability, and have 
a VCR on which to practice and learn . . . then we can 
teach YOU VCR maintenance and repair! 

| FACT:upto 90% of ALL VCR malfunctions are due to 
simple MECHANICAL or ELECTRO-MECHANICAL 
breakdowns! 

FACT: over 77 million VCRs in use today nationwide! | 
Average VCR needs service or repair every 12 to 18 | 
months! 

Viejo's 400 PAGE TRAINING MANUAL (over 500 | 
photos and illustrations) and AWARD-WINNING VIDEO 
TRAINING TAPE reveals the SECRETS otf VCR mainte- 
nance and repair— "real-world" information that is NOT 
available elsewhere! 

Also includes all the info you'll need regarding the 
BUSINESS-SIDE of running a successful service opera- 
tion! 

FREE INFORMATION 
CALL TOLL-FREE 1-800-537-0588 
Or write to: 
Viejo Publications 
5329 Fountain Ave., Dept. PS 
Los Angeles, CA 90029 


SIGNAL REMOVERS 
* FOR ELIMINATION OF SEVERE INTERFERENCE 
. ЕС “CENSORING” ar ADULT ale TS 


E). 19(F), 2000), 2; ORD ) | $30 | CHARGES. 


. for $75 - Mix or Match 
| 80 DAY MONEY BACK GUARANTEE (3 FILTER LIMIT) 


і FAST DELIVERY 
[CALL TOLL FREE FOR C.O.D. OR SEND CHECK TO ORDER 


STAR CIRCUITS 


P.O. BOX 94917 
LAS VEGAS, NV 89193 


1-800-433-6319 


LOOK MA! 


NO WIRES 


With Innvision you don't need wires to send a 
erystal clear picture from your VCR, Cable box, 
Laser disk player or Video camera to any room іп | 
the house. Innvision also allows you to watch one 
video source while transmitting a different source | 
to another TV. Innvision transmitts up to 120 feet 
through walls, floors, etc. 


Set comes complete with one 
transmitter& one receiver. 
iu - + $5.00 =т= же Hndl. 


Highest Quality 

One Year Warranty 

30 Day Trial Period 
Easy To Use 
Satisfaction Guaranteed 


TO ORDER OR REQUEST 
OUR FREE CATALOG CALL 


1-800-624-1150 


Or 
FAX (402) 392-0991 
Or Write 
M.D. ELECTRONICS " 
875 So. 72nd Dept. V Omaha, Ne. 68114 


MITES 


NOW YOU CAN FIX 
OR MAKE IT e 
YOURSELF! | 


The Brooklyn Technical High School 
Alumni Association now has several 
thousand members. Many positive 


and we invite you to join and renew 
your friendship with the school. For in- 
formation, please contact the BTHS 
Alumni Association, 29 Fort Greene 
Place, Brooklyn, NY 11217 or call (718) 
797-2285. 


LET'S HEAR FROM YOU! 


on AMNES 
1 


49-6942 


OVERLAND CO 
т DA (LES DT Ей 
à; 303-238-1023 


VIDEO DEMO 


things are happening at Tech today | 


The wrong wax can be disastrous to your new 
car's gleaming shine! 


Does your car wax 
reduce shine? 


Many commonly used wax products can actually 
dull your new car's mirror finish. They use a com- 
bination of wax or synthetics and a harsh abrasive 
polish that causes tiny scratches. The scratched 
paint can't reflect light as well as new paint. This 
results in an overall reduction in shine. Your new 
car should not be exposed to these abrasives. It 
just needs washing and a follow up with a good 
abrasive-free wax. For highest gloss, use the best 
grades of Carnauba wax. 

Malm Chem. Corp sells a blend of imported 
carnauba waxes in easy to apply liquid form. It's 
formulated for a very high gloss and color en- 
hancement. 

It contains no cleaners, polishes, abrasives or 
anything that can scratch paint. Seemingly more 
expensive than most store bought waxes, a % pint 
bottle of the liquid shines between 3 and 5 cars. 

Since 1979 Malm’s Wax has been used by car 
perfectionists and precision auto detailers. Usually 
sold in larger-sizes, you can order a М pint trial 
size of Malm’s Wax during a limited, one-time of- 
fer. Send your check or money order for $8.99 + 
$1.00 shipping and handling. You’ll also get a 
$1.50 value, 32 page pocket guide FREE! It covers 
waxing and polishing techniques previously known 
only by a small group of professional auto finish- 
ers. Offer is limited to only 2 bottles per customer. 

Compare any wax with Malm’s in a side by side 
test. If it doesn’t outshine anything you've ever 
used, including your favorite wax (and we mean 
anything), send back the unused portion within 2 
months for a pro-rata refund less shipping charge. 

MALM CHEM. CORP. 
300 BX, PS-591, Pound Ridge, NY 10576 


| MALM CHEM. CORP. 
| 300 BX, PS-591, Pound Ridge, NY 10576 


| 914/764-5775 . 9 am - 5 pm E.S.T. Mon.-Fri.) 
! О YES! Rush % pint wax and free 32 page 


guide. Enclosed is my check or money 
order for $8.99 pius $1.00 shipping. 


one 32 page guide plus $2.00 shipping. 


| Г] Enclosed is $16.98 for 2 bottles and | 


E For shipments to NY State, include your | 


area's sales tax. Minimum $15.00 charge i 


on MasterCard or Visa. Include ALL 13 or 


| 16 digits & expiration date. 


Offer good only in the 48 continental states. 
Use separate paper if different shipping address. 


Name 
Street 
(UPS can't deliver to a P.O. Box) 
City 
odas _ —  .— 4D 
Day Tel. | ) 
area code 
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Home office [Continued from page 92] 


Although most fax machines are 
part telephone and part copier, they 
may not be enough of either to suit 
your home office needs. That's partic- 
ularly true of fax-machine phones, 
which often lack even basic features, 
such as hold, mute, and redial. Fax 
phones typically aren't designed to 
handle more than one phone line, and 
two lines are often a necessity in a 
home that doubles as your office. 
Aside from some of Panasonic's newer 
models, fax phones aren't equipped 


with answering ‘machines to pick up 
when you're not there. 

But there's no shortage of business- 
oriented telephones for the home 
office. The latest of these models is 
equipped with an answering machine 
and cuts out the cord. Cobra Electron- 
ics' Antenna Answering System ($250 
and up) combines a cordless phone 
and answering machine in a compact 
unit that hides the antenna inside the 
handset. AT&T's Cordless Answering 
System 5600 ($299) integrates the 


PASSPORT 


Pocket-size radar protection 


Over one million motorists depend 
on PASSPORT every day. Here’s why: 


Small size, high tech 


The first pocket-size high per- 
formance radar detector, PASSPORT 
fits your pocket as easily as a 
cassette tape. This miniaturization is 
only possible with SMDs. These 
micro-electronics, first used in 
satellites, provide performance that 
has consistently won the praise of 
automotive experts. 


Experts’ choice 


"Cincinnati Microwave ѕ famous 
Passport is still a terrific all-around 
radar detector You won't go wrong 
with the Passport's robust construc- 
tion, superb ergonomics, excellent 
bracketry, well-thought-out audible 
warnings, and deserved reputation.” 
Car and Driver, October 1989 
"Over the years, this detector bas 
consistently placed at the top. The 


PASSPORT sets the industry standard.” 


BMW Roundel, October 1989 
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Small size, big guarantee 


We only sell PASSPORT factory- 
direct to you— just call toll-free and 
we ll send vour PASSPORT today, 
complete with accessories. 

Here's our guarantee: Take the 
first 30 days as a test. If you re not 
completely satisfied, just send 
PASSPORT back, and we'll refund all 
your money. You can t lose. 

Call today and see why a million 
drivers put their trust in PASSPORT. 


Order today and try PASSPORT 
for 30 days at no risk. 


Сан toll-free шырар 


PASSPORT 5195 


RADAR. RECEIVER Ohio residents 
| m 


Cincinnati Microwave 
»» Department 201651 
One Microwave Plaza 
Cincinnati, Ohio 45249 


© oo CMI 


two features even further by letting 
you retrieve messages via the port- 
able handset. 

If you can live with the cord but 
not without an extra phone line, then 
look at a loaded system such as 
Panasonic’s new KX-T2740 ($260). 
The two-line phone has an answer- 
ing system for both lines and can au- 
tomatically forward messages to an- 
other number—from your evening 
home office to a daytime company of- 
fice, for example. 

Have the phone you need but not 


| an answerer? For a single line, virtu- 


ally any of the $50 to $100 machines 
on the market today should suffice. 
But for two lines, consider an answer- 
ing machine like PhoneMate’s new 
model 9800 ($180). It can handle one 
or two lines each with separate greet- 
ings and messages, a split-personality 
trick that keeps your personal and 
business lives separate. 


Identifying the caller 


With a combination of phone, fax, 
and modem devices plugged into one 
jack, how do you know who—or 
what—is at the other end of the line 
when the phone rings? You don't, 
which is why there are plenty of 
voice/data switches available. Most, 
however, require at least occasional 
human intervention to route calls 


| properly. Now a new breed of switches 


takes advantage of the distinctive 
ringing services offered by most of the 
regional telephone companies. Lynx 
Automation’s Ring Director ($80) 
makes the process foolproof by recog- 


nizing a special ringing pattern—for 
| example, one long ring or two short 


rings—that can be assigned to each of 
the separate phone numbers on an in- 
dividual line. It then sends the incom- 
ing call to the device associated with 


| that phone number. 


Unlike telephones, personal cop- 
iers are not necessarily required 
items for typical after-hours work. 
But they can pay for themselves by 


| eliminating trips to the local print 


shop and saving on stiff per-copy 
charges. Canon invented the genre a 
few years ago with its "PC" copiers 
and still dominates the market, but 
one-upmanship has begun. Sharp's 
new Z-70 series models, which sell for 
around $800, bring several big-copier 
features to the personal realm, in- 
cluding reduction and enlargement 
capabilities. 

Xerox's new 5220 Personal Copier 
is a slower, more basic model, but it 
has a pair of virtues home office work- 


ers will appreciate: a low price (about 
$500 at discount) and a P 


warranty. 


The Engine Wear 
Protector. 


L & C DISTRIBUTORS, INC. 
Since 1966 
"Brings you the mght products 


at the right Prices." 


MONEY BACK GUARANTEE 
Please send ше | Quart(s) SLICK 50 
I am enclosing 5 ($27.95 per) 

Plus $4 S&H, 2 or more No S&H 

Md. res. add 5% sales tax. 

Charge my: Visa — M/C____ 

VISA - M/C ORDERS: 1-800-755-0854 
Card# . Ехр. 
Name: 
Address: 
City: 
State: Zip: 
Signature: 
Mail to: L & С DISTRIBUTORS, INC. 
10562-A Metropolitan Ave. 
Kensington, Md. 20895 | 


Advertisement 


Many Hearing 
Problems Can 
Be Helped. 


Chicago, ПІ--А free offer of special inter- 
est to those who hear but do not under- 
stand words has been announced by 
Beltone. A non-operating model of the 
most popular canal hearing aid in 
America today will be given absolutely 
free to anyone who sends for this free 
model now. 

send for this model, it will show you 
how tiny hearing help can be. It is not a 
real hearing aid and it's yours to keep free. 
The actual aid weighs less than an eighth 
of an ounce, and it fits completely into 
the ear canal. 

These models are free, so we suggest 
you write for yours now. Again, we repeat, 
there 1s no cost, and certainly no obliga- 
tion. All hearing problems are not alike 
and some cannot be helped by a hearing 
aid but many can. So, send for your free 
model now. Thousands have already been 
mailed, so be sure to send your name, ad- 
dress and phone number today to Dept. 
14939, Beltone Electronics, 4201 West Vic- 
toria Street, Chicago, Illinois 60646. 

In California, your local authorized 


Beltone dispenser may call. 
©1991, Beltone Electronics Corporation 


een LR 


U.S. Dental Research says: “You have a 75% chance 
of developing gum disease"! 


STOP BLEEDING & ARREST 
GUM DISEASE IN 30 DAYS! 
Simply Use 
The Dr. Woog® 
PerioSystem® 
The 3-In-1 


Home Professional 
Periodontal System. 


INSTEAD OF: 


and prevents loss of teeth." — University of 
California at San Francisco 


| 

| 
"Arrests gum disease, stops bleeding gurns 

| 

Safer than WaterPik" | 

17,000 micro-droplets of water and air per 
second instantly shower away loosened | 
plaque and debris, act as an hydraulic 
toothpick and accelerate circulation. 


Easier than hand flossing 


Geneva, Switzerland — Revolutionary Woog's 4 custom periodontal attachments 
Swiss methodology arrests beeing and and micro-fractionated action reach, clean 
gum disease in less than 30 days. Plus it and massage where other systems simply 
eliminates 97% of plaque. Proven by over can't ... even around orthodontics, brass or 
160 university clinical tests, worldwide. chrome bridges, and partial dentures! 
100,000 Satisfied Risk FREE Trial 
Customers Worldwide With so much to gain, shouldn't you call or 
write today for a 30 day risk free trial? 


ре P.G. Woog, See a о пие PONES m 
nventor of the first electric toothbrus 

(1956), owned by E.R. Squibb & Sons as the Dr. Woog PerioSysiem 
BROXODENT™ since 1968. He has CCN Inc., 1 Research Park, Dept. BO74 
contributed to over 160 scientific papers. Chester, CT 06412-1353, or call Toll-Free, 


More powerful than Interplak* ] -800-677-5556 


Yet only the hydraulically-powered Woog gently (In Canada 1-800-999-4744) 


and effortlessly massages your gums, strength- You will FREE Dental 
ening them and eliminating disease. T Шнүн. 7 ise me 


“FUN TO BUILD = 


| Sleek, Lightweight Electric Sports Performance With Саз 
|| Build your own electric vehicle now with ipexpenee aee; "The Subaru flat-4 version does 0-60 in 8 seconds an 


liable components. Tops 80 mph and travel 
miles on a 110V charge, costing only 3 to 
7 cents per mile. Ideal for quiet, 


| pollution-free commuting. 


Fully Detailed Plans 8 > 
Я y | ЖЕ ne : Fully Detailed 

Plans cover both the electric and gas ver- i Plan | 

sions with 96 pages of photos, illustrations T pj MS S WT 1, о e й | 

and precise construction details. We've Reno, NV 89512.1 pu A 24-hour iod oh ine tot pia є rder: E | 

included many ideas for customizing your — [lhustrated brochure and spec. package: 800-388-8770 or 702-352-5909 

vehicle and building Your own design. iis 00, check or M.O. by mail only. Allow 2-4 weeks for delivery. à 
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Shoppers’ Showcase 


A selection of products and services for PoPuLAR SCIENCE read- tiser. For advertising rates for this section, write or call Diane Pahl, 
ers available direct by mail. Enjoy the fun and convenience of Direct Response Manager, РОРШАВ Science, 755 МУ. Big Beaver Rd., 
mail ordering shopping. Please order directly from the adver- Suite 420, Troy, MI 48084; (313) 362-9005; fax # (313) 362-3403. 


THE "GREAT DEAL" CATALOG 


-800-729-9000 


SUPERSLIM 286 LAPTOP | [aa | 286 ATCOMPATIBLE - | a BIACKGDECKER EXPANDED 
WITH 40MB HARD DRIVE SCOTT] Computer митн амв Ф PACKS SECURITY SYSTEM 


© Emerson HARD DRIVE AND 14" * Expanded ——— 
By =e VGA COLOR MONITOR ` system includes: 
* 80286 microprocessor — Sabian 
К E running at 12/6MHz, ЕРА | isle tese 
reine | E + 40MB IDE hard drive. {| inside siren 
. 1MB RAM а oe ‚| * 1MB RAM on a T — gin 
| БАЙЕР separa a 7 ead | motherboard. Suc AT E at ня геа 
. EE , m. а Опе 3.5" 1.44MB поко He d ради T П 
40MB Conner © ere | | floppy drive. bj diss Ras ieu s DEM 
(25 millisecond) | | Meee и | Ones 12мв с : EU CUN слата, lamo BE cil 
1" high. — | PODES LN : 26 à | n P uuo E iuis 
* 1.44MB 3.5" floppy disk drive. • Centronics parallel port. 3 тій ages xis Б аер YER Mai SESS AR oe 8 siren, 1 yard sign, 2 window stickers, 
* 10.5" supertwist nonglare * RGBI video port. Burr e є | complete hardware and batteries. 
LCD screen, • Super fast 1:1 | * Software: MS-DOS 3.3, | «Intelligent home security system. * Detects intruder 
interleave factor. GW-BASIC 3.22. during entry. * Wireless for easy installation. 
* B1 keys, full stroke keyboard. — * Model #: B310. * Difficult to defeat because of advanced technology. 
* Lightweight: only 8.5 Ibs. * Dim.: 13°H x 12.2"W x * Lamp command flashes lamp upon intrusion. 
* Removable rechargeable 2.2"D. e Signal relay—relays entry sensor intrusion signal from 
Ni-Cad battery pack. • One Year Limited a remote area of your home to controller. 
* Zero wait state. Mfr. Warranty! i: . i * Tamper resistant. * 85 decibel alarm on inside siren. 
E | і * Ask your operator for details on included software. ени i ; i 
Folds up for travel! Factory New! « Model й: Computer - 20008C12F, Piercing 120 decibel outside siren. 
* Real-time * Fail-safe battery 


calendar/clock Mfr. Sugg. Retail: $3,695.00 spinal Mfr. Sugg. Retail: $2,998.00 back-up. Mfr. Sugg. Retail: $809.99 


ith batt | zi | 
ues"!  DAMARK $ QQ | ‘One Year || DAMARK $ 99 ‘Waning DAMARK$ 99 
* Built-in recharge- PRICE sd MM PRICE | * Two Year Mr. PRICE | ш 
able battery. Item No. B-2599-168232 » Factory New! Item No. B-2599-168631 Warranty! Item No. B-2599-163661 


* 2 RS232 serial ports. Insured Ship/Hand.: 520.00 Insured Ship/Hand.: $49.00 * Factory New! Insured Ship/Hand.: $19.00 


со-ргосеѕѕог. 

* 5-16 bit full length 
expansion slots. * 2 serial ports, 1 parallel port. 

* VGA multi-port video controller with VGA, EGA, CGA, 
МСА and Hercules compatibility. * 14° VGA, non-glare 
monitor, .41 dot pitch. * Resolution: 640 x 480. 

* 101-key keyboard. 


з | VCR AND CABLE/ 
SII @ DIGITAL VIDEO STABILIZER RAZ 3IT. SATELLITE TV ss 
| = MULTIPLYING SYSTEM 
PORTABLE CD Enhance the | SAVE on the price [= тт 
PLAYER WITH viewing of rented | 
3 WATT AMPLIFIED movies and your ofextra VCRsand RAEBIT 
DYNAMIC BASS е costly additional | 
BOOST SPEAKERS copies with help 
кбир. | | ble hook 

CD Player features: from this Digital cabie nooK-ups | 
* 3 beam laser pickup. Video Stabilizer. by using the Rab- 
poe programmable * Eliminates these bit VCR Multiply- 
* CD line out jack. = UR ae ing System! 
. si mayne аск по, М тонни: | picture flashing, * Watch your VCR on 

elapsed time, pause mark, * CD player, speakers, two jitters, darkening/ another TV anywhere à; 

all/one repeat and program. AC adaptors, shoulder brightening, vertical in your home! • Hand-wired unit 
* CD selection: play-pause/stop/ strap, headphones, patch and horizontal lines * Also transmits cable for clear image. 

р + Of -/repeat/program. cords and detachable | and color shifting. (s zu | and satellite TV to * Package includes: one 
ORC OE ENS. ,  SWivelspeaker stands. * Easy to install - another TV set. transmitter, one receiver, 

| * Dim. 5.75 Ox 16 Н x 6.301. * Model #: PHX-SSCDP. compatible with all * WARNING - Use of this device | * Controls all functions of 150 feet of thin wire, 

Speakers feature: чі * 90 Day Mfr. ren VCRs and TVs. to duplicate copyrighted video your wireless remote connectors and adaptors. 
«Бинев к hi ir тоху. — T * Auto operation; auto tapes may be against certain VCR from any set іп the «90 Day Mfr. Warranty! 

Dynamic baas boost contr aia, cereum on/off, no adjusting. federal and state copyright laws. | house. » Factory New! 
А ja sien кавуні * Uses 9v battery or AC | * Watch television on , . i $89.95 

: aparata volume Compare At: $349.95 adaptor (not included). Mfr. Sugg. Retail: $69.95 any TV set while Mfr. Sugg. Retail: j 
Nus - i; e Dim.: 1" xX 3.5" x 5.5", | a tape is playing Ў 

тра с, DAMARK $ 1 49 99 * Model 4: CG101. DAMARK $ 3929 on the others. DAMARK $ 99 
_ US Don уракка PRICE • Six Month Mfr. PRICE * Easy installation, PRICE 

Deluxe metal Item No. B-2599-164900 Warranty! Item No. B-2599-165250 includes every- Item No. B-2599-163976 

speaker grill. Insured Ship/Hand.: $9.50 » Factory New! Insured Ship/Hand.: $6.00 thing you need. Insured Ship/Hand.: $6.00 


Arr aye FOR FASTEST SERVICE CALL TOLL FREE na een e e n ОШ m ва 
= FOR FASTEST SERVICE CALL TOLL FREE 


DAMARI 1-800-729-9000 


Customer Service: 1-800-733-9070 i] — 


NAME 


ADDRESS ——— — — IR _ 


(oo ———— ——— a MÀ à : 
PHONE x LU Diem 


DELIVERY TO 48 U.S. CONTINENTAL STATES ONLY 


CARD NO... EXPDATE. |.  . [] CheckMoney Order Total 8/НЛ 
SIGNATURE ج ی‎ Copyright 1991 DAMARK International, Inc. GRAND TOTAL 
Send To: DAMARK International, Inc., 7101 Winnetka Ave. N., Мріѕ., MN 55428-1619 All rights reserved. B-2599 
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SOLO 


Limited number of factory rebuilt units available. 
Now, for a limited time, you can own the self- 
powered SOLO Radar Detector which requires no 
power cord —.at a $50 savings. Thoroughly tested 
and re-calibrated at the factory to meet original 
performance specifications. Comes with complete 
accessory package, full one-vear limited warranty 


- ATTACK PESTS WHERE THEY LIVE 
BETWEEN WALLS, FLOORS AND CEILINGS 
WITH THE ALL-NEW 
PEST-A-CATOR® 


and 30-day money- . 
| back guarantee. То | Regular price: $345 
order yours, direct Rebuilt price: 


from the manufacturer, $295 «$4.50 shipping 
call now. 


1-800- 543-1608 


Order with your Cincinnati Microwave 
credit card. Call p Department 301651 

24 hours a day. One Microwave Plaza 
(OH residents add 5.5% tax) || Cincinnati, Ohio 45249 


This is NOT an ultra-sonic pest repeller. IT IS new Electro-Magnetic 
technology that uses existing house wiring to drive out: MICE, RATS, 
ROACHES AND OTHER INSECTS. Here's how it works: Just plug 
Pest-A-Cator into any standard 1 10v electrical outlet. THIS PATENTED | 
DEVICE ALTERS THE NORMAL MAGNETIC FIELD IN YOUR | 


(magnetic ' pulses" disorient pests’ nervous systems). Silent operation, 
NO chemicals, NO messy traps... just an effective device that PENE- 
TRATES into walls, drawers, cabinets, baseboards & dark comers to 
drive pests OUT, once and for all. Think about it - rodents and insects 
don't set up house in the middle of your kitchen floor; rather, they nest 
where traps, chemicals and ultra-sonics can't reach BUT PEST-A- 
CATOR can! Pest-A-Cator will not bother household pets (except 
hamsters, gerbils or other rodent pets); will not effect computers & household appliances. One unit 
covers about 2,500-square feet, draws about same power as 60w bulb. University tested (data on . 
request), UL listed, EPA registered, one year warranty and Money Back Guarantee. Ideal for home, 
office, shop, restaurants, trailers, barns - any structure with internal electrical wiring. Order Pest-A- 
Cator for $49.95 (add'l units $46.50) + $3.50 shipping per address: 6199 


MC/Visa & í COD orders | DutchGuard, Dept. PS- 5 
CALL TOLL FREE P.O. Box 411687 
— 1-800-821-5157 | ій | Kansas City, MO 64141 


FREE CATALOG! 1-800-345-8927 
JERROLD HAMLIN ОАК ЕТС. 


CABLE TV DESCRAMBLERS 
* Special Dealer Prices! + Compare Our Low Retail Prices! 
e Orders From Stock Shipped Immediately! 
* Guaranteed Warranties & Prices! • All Major Credit Cards 
PACIFIC CABLE CO., INC. 
73252 Reseda, Dept. 1455 ‘Reseda, Са 91335 
For all other information  1-818-709- 7 


TELESCOPES? WHY PAY MORE FOR LESS? 
B" Astronomical Telescope Complete. 
Ready-to-use. Only $275. Other sizes 
available. Send for free 34-page packet & 
telescope tester. + 


COULTER OPTICAL, INC. P.O. Box К, Dept. P.S. 
„ Idyllwild, CA 92349 Phone (714) 659-4621 


Фо. 


Train at home for 
one of these 37 
career opportunities 


Free facts about Diplomas and 
Specialized Associate Degrees 
Now at home in spare time, 
with no previous experience, 
you can train for a money- 
making career...even get a 
Degree. Send for free career 
facts about the exciting career 
program that interests you | ү 
most. You will receive a Career 
Kit that tells about employment orinoiiuniies in 
the field you choose. Mail coupon today and see 
how easy it is to train at home for a great new 
career or advancement in your present job. 
SEND FOR FREE FACTS! _ oz 


“International "Corre pondente Schools. 
Dept. APCSA1S, 925 Oak Street, Scranton, РА 18515 


Never need a barber again 
Does all styles, measures length, 
cuts, tapers, collects all clippings Ж 
Great haircuts with ease. 
Just pass it over hair. 
Hooks to any vacuum. AU CM. P 
Johnny Carson used it. Lyle Waggoner uses ‘it. 
You can too. You'll look better, you'll feel better. 
Full money back guarantee. 

Mail today 5149 $99 for haircutter (add $5 shipping) to: 
Robocut Co, POBox 9596, Fort Collins, CO 80525 
or order now by calling 800 825 0139, Visa/MC 


SAV E $ $$ Kul alle Halrcutter й 


1 Unit 5+ 
Jerrold SB w/Tri-Bi........ $99 .....570 : 
SuperTH-Bi (TBM)... Ha. ah: -US Cable nes а 
Scientific Aa $109....$75 Best bear — ; 


дари розу $109 865 die Magazine! 
D 120077 $89. 7 ie! 
Hamlin MLD 1200.....$89..559 55 
Тосот.............. MERCI $169....$129 E Ra о ре РИ FS B Maze aite cane 


TE 2 i's 
Presi “I ook-Alike” Please send me free facts and full information on how | can | 
| President ‘Look Alike T i study at home for the career | have chosen. No obligation. il ние сен TZPC145... gc 
An Exact Replica! Gold-tone, Day, Date, | | | salesman will call. CHECK ONE en € p gig | 
"3 Hidden Clasp, State-of-the-Art Quartz] | р ASSOCIATE IN SPECIALIZED 30 Days Money Back Guarantee 
Р Movement. Easily confused with the real Ti TE сепини TECHNOLOGY DEGREE PROGRAMS Free 16 page Catalog | 
f 18K Gold Rolex. Ladies’ or men's. Only Сакол ур Wo MM Visa, M/C, COD or send money order to: | 
$39.95 (add $6.00 post/hndig/insur. | Gunes Mon Maret р С) Electrical Engineering Tehnology Й US Cable TV Inc Dept.KPS5 
In CA, add $2.60 tax) COD-OK. | О Applied Computer Science O Industrial Fnginesring І 4 pt. 
Call 1-800-648-4600 or send check to: | | у Hospitality Management | E Electronics Technology i 4100 N.Powerline Rd., Bldg F-4 
AVADIO, 9016 Wilshire Blvd., Suite 828-2, | | тес інн у eee тв Pompano Beach, КІ. 33073 
Beverly Hills, СА 90211 1, пони E сокинони Рр i | : 
. — | | air un Repair ; 
| Surveying & Mapping C Motorcycle Repair | 1-800-445-9285 
| Drafting | B Pia enim | For Our Record 
IM Widite/Forestry Conservation Е m ا‎ pai t Cooki І 
nsa | П 
Oregon Dome Mving Computer Programming C Bookkeeping ы ja the undersigned, ede hereby declare under penalty of per- 
П | { ар all purchased, now and in the future, will 
"eller ald e de EMT & Nutriti Cate irjon systems with authorization | 
SEND FOR UTERATORE: | 4 Conair конів Book "око E Jouralism/Short Story Writing і коше local officials or cable compa officials in accordance 
| Diesel Mechanics С) Photography і licable federal and state | FEDERAL AND 
snos Electrician LJ Starting Your Own Business S STATE LAWS PROVIDE FOR SUBSTANTIAL 
0280 pg. Guide to Construction i | i CRIMINAL AND CIVIL PENALTIES FOR UNAUTHORIZED 
Management. . . $42.95 i 2 i ame _—Age | ; 
І T - 
\ OREGON DOMEINC. ^ (sos 2293443 | | | лов АЙ i 
3215 Meadow Lane, Suite PS, Eugene, OR 97402 | ity/State Zip -J 
И ЕН ЕБЕ нини Е Е Е ee ee eee ШШ ee 
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CABLE TV 
DESCRAMBLER LIQUIDATION! 


FREE CATALOG! 

Hamlin Combos $44, Oak M35B $60 (min. 5), etc. 
WEST COAST ELECTRONICS 
For Information: 818-709-1758 
Catalogs & Orders. 800-628-9656 


MAKE UP TO 
26" an HOUR: 


` START YOUR OWN 
| MONEY MAKING BUSINESS ` 


| шшщ | 
= | 


ЕМСІМЕ 


д | Motor Treatment can give 
Se Boh d B your engine maximum 
a TIS E protection, . . do away with 
Is power stealing engine friction. 
Delay costly overhauls. | 
FluroCote is a metal treatment | š 
о 


not ап oil additive, Lasts ої Мой 
ry SINGERS! tc , 


Never before have money-making opportunities been so 

| for qualified Locksmiths. Now lucrative regular 

ск and key business has multiplied а thousandfold as 1 
Yet he seek more ра inst UN pe. | 

m Ou Home — Collect CASH PROFITS | Tells how you 

pill You're in business ready to earn up to | ЧСК ale 

00 an hour a few after you begin Foley- alba in 

Belsaw's shortcut training. Take advantage of today's | 8 profitable 

unprecedented opportunities in Locksmithing for year- | Sparetime or Full- 

round EXTRA INCOME in spare time — or full time in a | time business of 


W HAS rapit t nid 
= 19 UF TO S0 


change through oil change for 


high-profit business of your own. Hundreds we've | Your own. | § 60,000+ miles. Guaranteed i 
trained ii have done it = — AI tools plus e SEND FOR | [ to reduce or prevent internal RORY. 51А Unlimited Backgrounds” 
| ; om ote есогі X 
practice materials and equipment, plus simple, illus- YOUR COPY | | motor friction. Proven by NA [Thompson Vocal Eliminator Call for Eves 
trated lessons, plus expert supervision, plus business- TODAY! | | leading race drivers. Catalog Є Demo Record 
Sire O E A EMMY одуна | Produced by using PTFE, PO суса 
| | lubrican | 7986 Hightower Trail 
A FOR EXCITING FACTS — NO OBLIGATION! | RISK TRIAL нерде дані і the space ORDER TODAY | | Я GA” 50058 | 
PRO KEY MACHINE YOURS TO KEEP FREE | ALL SPECIAL TOOLS known ; 24 Hour Demo/Info Request ' 
Sg) 077] AND EQUIPMENT | vehicles that took American $1 9 95 „әл | САКЫ 2405 E eo mE AI 
E v2 Аў —€— astronauts to the тооп. g uy treats vanes Lan inger’s Supply - We Have Anything 
7273 CALL TOLL FREE 1-800-999-1995 | 
ye Felge arming MONEY BACK GUARANTEE IF NOT SATISFIED 
SRT cem | [WOOD HEAT 
| lamencosing$ | à || ($19.95 + 52 SH) | 
| | Calif. res. add 6.5% sales tax. gs WOOD FURNACES 
| FOLEY-BELSAW INSTITUTE ! | і Charge ту Visa MC Discover Amer.Ex. і vee 2 HEAT YOUR ENTIRE HOME 
| RARSAS CIN Md ee 11978 1 Card й ZT Exp. Date - ZU * Call 1-218-326-6786 or Write 
| PLEASE RUSH FREE BOOK “Keys To Your Future” | [ Мате | І | 
1 | І Address 
NAME ||. оу | 
|. MONEY IN ADDRESS | ў State Яр i | 
Fr M ) Mail to: TEI, Inc. Dept. PS-5 | 
| ou HE CITY-STATE-ZIP | Ё 202 W. Hillcrest Ave., San Bernardino, СА 92408 
L- | a= = ш E 


-A | Gas Refrigerators by 
MAKE MONEY 


Swiss international 
GOLD AND PRECIOUS METALS MERCHANTS" 


e No electric 


needed 
® Reliable 
м 9 Quiet 


hmans, Box 4112E . Kidron, ОН 
Call c or Write: а 0041 (216/857-5441) 


"High: | Риисе» Paid | MAKE PVC PIPE FURNITURE 
WE WILL SEND YOU PAYMENT IN U.S. FUNDS. Profitable Home Business 
oC AME. ALL TRANSACTIONS STRICTLY CONFIDENTIAL i 122 Page Detailed Manual Includes 
with ення ia 4! | Purchaser becomes owner of goods received. 24 Proven Plans With Instructions. 
spindles, i TI HIE. ONL і All metals to be melted down and considered Moneyback Guarantee. 
= ] T scrap. Record of transaction to be enclosed. Call 1-800-654-1926 (Visa/MC) "уҹ 
ані TW | Print in block letters & include in your parcel, your or send ck/mo for $12.95 to © 
FOR Boma PA name and full mailing address. Casual Furniture Co., Dept. Т, 
В Tm For 4' diameter Send to: Fax: (416) 727-7579 88 Catamount Road, Tewksbury, MA 01876 
' Hts, Etos БИЛУ 7 | | 
ble sus on d'at (In U.S.A.) (In Canada) Ž — —— 
95 & 6 diometers and 5.4. & P.M.M Ltd. 5.1.9. & P.M.M Lid. ' dis 
FREE CATALOG! 1-800-648-7938 


Dept. A Dept. A | | 
269 Portage Road 301 Sheppard Ave. W. JERROLD - HAMLIN ОАК ETC 


Lewiston, New York онын Unc | CABLE TV DESCRAMBLERS 


14092 U.S.A. | M2N 1N4 Canada 
: ب‎ Prices! « Compare our Low Retail 


‘(Fight Inflation! 


| Foley-Belsaw can show you howto keep more | | 
money in your pocket with our selection of | | 
| woodworking planer-molders! CHECK IT OUT! 
| Fight back against spiralling lumber and mold- 
ing costs by: There are more opportunities, 


« Special De 
Prices! « Guaranteed Prices & Warranties! 
* Orders Shipped Immediately! VISA/MC OK! 


REPUBLIC CABLE ,PRODUCTS, INC. | 
4080 Paradise Rd #15, Dept. 51 Las Vegas, NV 89109 
For all other ation ) 362-9026 | 


Our Oak Spiral Stair Kit is superbly crafted from | 
choice selected oak and ingeniously designed 
f for easy assembly. Best of all, it’s priced well 
below any comparable stair on the market. 


Write for free color brochure: 
The Iron Shop Dept. PS51 
P.O. Box 547, 400 Reed Road 
Broomall, РА 19008 
| Or Call: 215 544-7100 
Other Showroom/Warehouse Locations In: 
Pomona, CA ( (714) ) 598-5766 Sarasota FL (813) 923-14 
Houston, ТХ (713) 789-0648 Chicago. IL ( 708) 952- 90' 0 
Stamford, CT (203) 325-8466 
. We Welcome MasterCard, Visa, and AMEX 


THE IRON SHOP 


MANUFACTURERS | 
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* Milling your own lumber | 
* Making your own moldings · products and services offered in 


* And break lumber yard dependance 
It's a FREE call for Full Details! 
Call 1-800-468-4449 TODAY! 
Foley-Belsaw Co — Since 1926 


/ нын \ Dept.91631 | | You may find just what you've 
6301 Equitable Road mM А | 
Kansas City, MO 64120-9966 | been looking for. 


the "Classified Opportunity Магі, 
immediately following this section. 


for easy access, 


tem #06331 


Camera/Binocular Strap 


This new strap is made of comfortable | - 


| 


soft, durable neoprene combined with 
OP/Tech comfort stretch backing which 
reduces the aggregate weight of camera 
or binoculars by 50%. Designed for you 
in bright red with white lettering. Only 
$14.95 or buy two for $26.95. Use 
MasterCard or Visa or send a check or 
money order. Please include $3.00 for 
shipping and handling. Residents of 
CA, CT, IL, MA, MI, and NY must 
include applicable sales tax. Allow 2 to 
4 weeks for delivery. 

Order Today 

Call 1-800-447-7868 

Mail to TMM by Mail, Dept. 06051S 
280 Summer St., Boston , MA 02210 


SAVE YOUR COPIES OF 
POPULAR SCIENCE 


CASE 


These custom-made titled cases 
and binders are ideal to protect 
your valuable copies fromdamage. 
They're designed to hold a year's 
issues (may vary with issue sizes), 
constructed with reinforced board 
and covered with durable leather- 
like material in red, title is hot- 
stamped in gold, чі 
cases are V-notched 


binders have 


special spring 
mechanism to 


hold individual 

rods which easily Е 

snap in. BINDER 

Cases: 1—$7.95  3—$21.95 6—$39.95 
Binders: 1—$9.95 3—$27.95 6—$52.95 


POPULAR SCIENCE 
Jesse Jones Industries, Dept. PS. 
499 East Erie Ave:, Philadelphia, PA 19134 


Enclosed is $ for Cases; 
Binders. Add $1 per case/binder for 

binder (US funds only). PA residents add 6% 

| sales tax. 

Print Name 


Address 


No Р.О. Box Numbers Please 


City 


State/Zip 
CHARGE ORDERS (Minimum $15): Am Ex, Visa, 
| MC, DC accepted. Send card name, #, Exp. Date 
CALL TOLL FREE 7 days, 24 hours 
1-800-825-6690 


. SATISFACTION GUARANTEED 


Buy your 


MAGHATRAC.. 
FACTORY- 
ASSEMBLED 
orin KIT 


Use it to landscape your home or 
build a road; Garden; Haul logs, 
clear trees and brush; Excavate 
for a basement or pool 


Do It All Yourself. Do work 
for others to earn Extra CASH! 


e CATALOG — shows all uses... $1.00 
e TECHNICAL MANUAL........... $7.00 
è VIDEO - 30 minutes................ $18.00 


STRUCK-KIT € Dept: PS51 
CEDARBURG, WISCONSIN 53012 


Control Water Weeds 


Amazing new Underwater Harvesting Tool! 
the WATER-WEEDER " FE arvester 


“Works just like a 
| ЭРЕ руне. 


Cut ш vegetation from a boat, from a dock 
or MID Oy wading in from shore. Control weed 
growth the environmentally safe way. 


Satisfaction Guaranteed or money back! 
Call or write today for FREE information package. 
TOLL FREE 1-800-552-1217 


Waterside Products Corp. 
РО. Box 876, Lake Mahopac, New York 10541 
CABLE TV EQUIPMENT 
LOWEST PRICES 
HIGHEST QUALITY 
JERROLD - OAK - SCIENTIFIC ATLANTA 


HAMLIN - ZENITH - PIONEER 
MANY MORE CALL TODAY! 


У Only quality products sold У Easy to use 
V Satisfaction guaranteed Y Knowledgeable sales staff | 
У Orders shipped within 24 hours | 


CALL OUR 
LOW 
LOW 
PRICE 
HOTLINE TODAY 
1-800-228-7404 


MAKE THE CONNECTION TO 


FREE 
CATALOG 


FREE 
CATALOG 


5114 Balcones Wood Dr.#307 Dept. 
Austin, TX 78759 


with Badge A Minit 
| Yes, it's really possible by making and 
selling bright colorful Badge-A-Minit 
| buttons. Buttons are зв 
proven money-makers at fairs, 
flea markets, conventions, or 
anywhere people congregate. 
They're fast and easy to make 
with Badge-a-Minit and 
inexpensive! 
Send for a FREE Full color 
catalog or send for a 
Starter Kit, only $29.95 
plus $1.75 shipping (II 
residents add $1.87 tax) 


BADGE-A-Minit, Dept Р5591 348 North 30th Rd., Box 800, 
LaSalle, IL 61301, Phone 800-223-4103 


gag 
ELT mE 
ian 


Nee n 


NOW! Get in on the PROFITS in 


Work part time, full time — 
right at home — we help 
you every step of the way. 7 
No doubt about it... as a small engine 
з ou can cash in on the huge de- ғ 
nd for qualified men in one of Amer- 
s s fastest growing industries. You'll | j 
be able to command top hourly rates of from ~ 
$25.00 to $30.00 per hour — and that's just 
for labor. 
- of business waiting for qualified men. 


,000 Small Engines Are In Use Today! 
cis 5 the official count from the Engine Service Assn., and 
one-million new engines are being built each month. With 
Foley-Belsaw training, you can soon have the skill and 
knowledge to make top money servicing these engines. 


рана Tools and Equipment PLUS à hp Engine.. 
All YOURS TO KEEP.. .. All at Мо Erira 


NO EXPERIENCE NECESSARY! 
You don't need to be a ‘born mechanic’ or have any prior 
experience. Lessons are fully illustrated... so clear you 
can't go wrong, and with our famous ‘learn-by-doing’ 
method you get practical ‘hands-on’ experience. 


[ Foley-Belsaw institute, 6301 Equitable Rd. ——— Y enma 
| Оері51969, K.C., МО 64120 


| E. YES. море send me the FREE booklet thal gives full de- ' 

about starting бту own business in Small Engine Repair 
| үтсен there is Na Obligation and that No Salesman will 
| call an те, 


| NAME — 


| ADDRES 


l city 


SURVIVAL FOR THE 90's 

In these difficult times, it's hard to provide | 
cost-efficient safety for your family and the Earth. 
Choose from an assortment of economical and practi- 
cal working plans for assuring your comfort and pros- | 
perity in the 90's. | 

Each plan includes appropriate assembly instructions, 
material or component lists, schematics, circuit analysis | 
and application sheets and technique directions. | 


O Flu/Fix Repair O Sol. Grhs. Shed 

O Elec. Grill О Sol. Kiln Dyr. 

O Barrel Stove О Sol. Rell. Stove 

Г] Drum Heater O Sol. Н.О Ext. 

O Drum/Meth. Gen. О Sol. Н.О Heat 

CO Drum/Pipe Oven O Iron Repair 

O Out. Brk. Firepl. O Stg. Root Cell. 

LJ Solar Shower О Tin-Can Heat 

CJ Ovst. Н.О Wheel O Tin-Can Stove 

O Pass. Solar Coll. О Toast Repair 

Г] Pkt. AM Trans. O Tool Stor. Shed 
O Box Traps 
C Veg./Frt. Dyr. 
C H,Û Fm. Dams 
ОнН,0 Sol. Si — 
O HO WhI. Gen ` 
C Wind Elec. Sys. 
ПНО Pwr, PH. 
C Wd. Stor. Box 


L] Sm. Eng. Maint. C1 Wd. Stor. Shed 


$30.00 (Save $3.75) 
$52.50 (Save $15.00) 
$67.50 (Save $33.75) 
$75.00 (Save $60.00) 
-Order all 60 Plans and receive FREE BONUS BOOKLET. 


Phone 
Exp. Date 
Send Check or Money Order to: AZOTH ENTERPRISES 
123 W. Hampden, Suite 236, Englewood, Colorado 80110 
ALL SALES ARE FINAL Dept.PS 
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Classified Opportunity Mart 


Reach 4.4 million readers every month with an ad in Popular Sciences - 
Classified Opportunity Mart. July '91 Issue Deadline (on sale 
June 11th) is April 18th. Rates: $11.25 per word. Min. ad 10 words. 
Darker type (Bold) words $1.00 per word extra. Display Classified: 
$625 per inch. Payment with order, or charge your Visa, MC, Amer. 


CABLE TV 


DESCRAMBLERS 


[JERROLD $105.00 
TRIMODE $119.00 
HAMLIN $102.00 
SCIENTIFIC- 

ATLANTA $140.00 
OAK M3SB $99.00 
ZENITH $185.00 


MANY MORE... CALL OR WRITE FOR 
FREE FAST INFORMATION. 
YOUR BEST BUY'S & WARRANTIES 


FOR CABLE CONVERTERS AND 
DESCRAMBLERS START WITH A 
FREE CATALOG FROM: 
M.D. ELECTRONICS INC. 
875 SOUTH 72ND STREET S 
OMAHA, NE 68114 


шлю. AND OLL FREE CALL 


1- 800- 624- 1150 
C.O.D 


FOR INFORMATION PLEASE CALL 
(402)554-0417 


НҮ ORDERING CABLE TV EQUIPMENT FROM М.О ELECTRONICS THE PLA. 
CHASER AGREES ТО COMPLY WITH ALL STATE AND FEDERAL LAWS 


COPY GUARD $59.95 
STARGATE.... $99.00 


REGARDINO PRIVATE OWNERSHIP OF CABLE ТУ EQUIPMENT, F YOU ARE | 


ЦЕ OF THESE LAWS CHECK WITH YOUR LOCAL OFFICIAL S. 


STOP JAMMIMG ME 
If you rent vidco tapes they're 
jamming you too. 


(When playing back rented movies you will notice | 


Macrovision and all current copy protection and 
jamming giving you a crystal clear picture. 
Guaranteed eliminates all co 


*Completely automatic no adjustments. 
*Digital state of the art. 
У оп all TV's, VCR's, Beta, Cable. 


Order toll free ESA 
i 800- 024- 1150 
[$59.95 


Call or write for your free catalog 
| 402-554-0383 
Everquest Corp. 875 So.72nd 
|. Omaha, Ne. 68114 
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protection] 


CALL DOCTOR 
DESCRAMBLER 


toms relating to 
cable T.V. n 
We nave 
OLD *TOCOM 


„for sym 
| «таш 


We ship C.O.D. 
Lowest retail/ 
wholesale prices. 
FREE CATALOG: 
M 
wor | i 
Ste 109 S.F., CA 
94122 
NO CALIFORNIA 

| SALES!!! 

| OPEN SATURDAYS 


laminated heal cise M 
; Fiberitn" glass stock die-cast alley nose. ironi / rear 
Steel niona -adi. sites. wind / ey. Тайыр trigger, safety, bras 
ho ckr d grips, MonteCaria chikpc, scope mi 

ІТ «ето | BEN xad 110) ds 225 (р 
ALL : 


pon 
ücking lever (apt) $18.75 ^ 7 
amo padded sling $8.75 
Camo X-Bow case $25.75 


| 7-day Salis. od. NO COD ORDER NOW! WE LL T SHIP TODAY! 
BLACKHAWK CALL MÀ ys or и 801 975-0222 
CROSSBOWS, ІМС. Р Salt Lake City, UT 84127 


Rush $21.95 To: 
Power Team Distnbutors 
7200 Garfield Ave, 
Richfield, MN 55423 


Кы | 
SU*" Little League Approval 
Fits Regulation 3Y," Bat 
THE LITTLE LEAGUERS EDGE 
POW'R WRAP" 
Grand Enterprises West 
Satisfaction Guaranteed 


I'LL HAVE MINE 
— 


If you find a better deal, 

| We'll beat it! JERROLD * 

| TOCOM * HAMLIN * OAK * 
SCIENTIFIC ATLANTA * 
4ENITH * ask about our 
warranty program C.O.D. 

Visa, M/C, AM.EX. welcome. 

FREE CATALOG • 


FREE CALL « 
OPEN SATURDAYS 
1 800 562-6884 
VIDEO TECH 
3702 S. Virginia 8t. 


Ste. 160-504 
Reno, NV 89502 


AUTOMOBILES 


CARBURETOR ENHANCER. Can 
double mileage, retains full power. Free 
Details, CARB-TECH. 1-800-667-1192. 
1-(6041-489-5187. 


BUILD A BIKECAR 
The Amazing Mini Car You Can 
Build with Bicycle Parts! — 
Electric Motor a 


Fun to Drive! СЉ 
Easy to Build! 
Fully Hilustraled & Detailed 


| f BIKECAR CORP 
РЬАМ5 511.95, 


P.OBox 7077-5 


5225 DAILY “CHROME PLATING” 
AUTO PARTS, MOTORCYCLES, INEX- 
PENSIVE, EASY, (FREE) information: 
Chrome, Box 2285, Dept. S, Waldorf, Mary- 
land 20604. 


TANDSAILER з ж 


PLANS’ (2 GAS! 
SALON PARENC LOTS, 2  AUCCAD DESIN 
BEACH. ORY САКЕ OR 4° ДИИР SAM 
INTER СЕ SAILING зм SEATS TWO PEOPLE 

ма AMERICAN 


DETALED PLANS d NS $15 SANI) YACHT 
“INSTRUCTIONS 7184 HWY 101 YACHATS, OR 97498. 


_ ЕЕ 


an Auctioneer. Telephone! 


Exp., or Diners Club Account (give # & exp.) Advertisers using box 
number in ad must furnish name & street address for our records. 
Send order & remittance payable to POPULAR SCIENCE, Classified 
Dept. 6C, 2 Park Avenue, New York, NY 10016, 212-779-5163. For 
advertising information call 800-445-2714. Fax #: 212-779-5568. 


Dorothy Ellis, Anne Rosenthal, Classified Advertising Representatives 


a 


GET top dollar for your car. ! 
Schrodt, Box 33, Lindstrom, MN 5504 


DRUG SEIZED Mercedes, Р 
Porsches, Vans, Trucks, houses: Sei 
Box 4309-YA, West Covina, CA 91791 


PRACTICAL FUEL SAVING (о 
buretors and Fuel Injection. Free D 
Eagle Research Inc., 1-800-663-4758, 
424-5402. 

GOVERNMENT SEIZED Vehicle: 
$100. Fords. Mercedes. Corvettes. Cl 
Mei Buyers Guide. (1) 805 962 
Ext. S-20025 


VAPOR CARBURETOR ТЕП 
MPG. Free information. H&A, R2PS 
ing Green, MO 63334-9350 


REAL HORSEPOWER boosting мг 
tricks. Inexpensive, off-the-shelf item 
muscle to minibikes, carts, etc. send 
to: Funbrokers Racing, Box 294, Chica 
60646. 


BEST Price For Slick 50 & Trip 
Wipers. 1-800-747-9713. 


SAVE THOUSANDS WHEN BU" 
CARS! NEW PUBLICATION SH 
HOW! $5.00. Brian Liss Enterprises, 
Keyes Ave., Schenectady, NY 12309. . 


LEARN about United States Cu: 
SEIZURE AUCTION o rtunities 
umber and 
ing List information, send $5.00 BMA 


| 643P. Mt. Carmel, IL 62863. 


SAVE 25% on Auto repairs. Read 4! 
repair minimizing tips. $2.00 Patel, 
Box 320-Р5, Camden, TN 38320. 


NO BULL! ELECTRIC VEHICLE PLA 
| ONLY 


1925 


|. 22 ELECTRIC CAR INC 
4500 S.W. 36th Street, Fort Lauderdale, FL. 33 
Nationwide... Since 1 


is 


У Includes chassis & 3 differe 
electrical systems that wor 
5 > applied to first parts ог 
All parts available, new & u: 


[ Info.: 305-792-4674 


Plans 8. & Parts: 800-637- 04 


BEAT THE BEAR INTHE: E Al 


Spybasler 


Dept. PS, Р. S. 25-A, Tipp City, OH 453 
513 - 667-2461 


COMPARE GAS SAVERS: Many 
devices tested. Buy safe effective pro 
wholesale! Get this report before you 
$4.00. Keeton Research Company, 
740665 S. Orange City, FL 32774-( 
(904) 775-8270. 


MINIBIKE ENGINES UNDER $5 
Horsepower: 2 to 20. For information 


| $3.00 to: Funbrokers Racing: Box 294 


cago, IL 60646 


FUEL CONTROL ADJUSTS CAF 
RETOR AS YOU DRIVE. Better mil 
Racing. Easy installation. С; 
800-327-7501. 


ARTS & CRAFTS 


“GETTING Started In Stained Glass” 
$1.00. Whittemore, Box 2065X, Hanover, 
MA 02339. 


UTO SUPPLIES & EQUIPMENT 


ALTERNATOR Generator Rebuilding 
ок. Price: Hedelund, 7505 Barkentine, 
s Vegas, МУ. 89128. 


SAVE MONEY Easy to use semiAuto- 
ıtic car washer send $10.00 for design 
ins. Tuley Designs, 8545 So. Kilbourn, 
icago, IL 60652. 

^TFE/POLY OIL ADDITIVE. Same or 
ter results as high priced products. Treats 
rine up to 6 qt. capacity. $5.00. Newton 
oduct Works, Inc. P.O.Box 515, 
anchville, NJ 07826. | 


RADAR DETECTOR ENHANCER . 
sroves radar detector range. Works on all 
Har detectors. $11.95 APPLIED IDEAS, 
D. BOX 171, West Jordan, Utah 84084. 


ALTERNATE ENERGY 


REE HYDROGEN FUEL and OXY- 

N from water. Generator uses solar cells. 
ans and Kit $15.00. Prairie Power, Box 
91, Edmonton, Alberta, T6H 2W6. 


SOLAR CELLS 


f you want Solar Electricity at tha Very Best 
rices, send $3 for our expanded catalog 
of New & Surplus Solar Electric panels, 
celis, inverters, controllars, books, and 
related technology for independent power. 
APPLIED PHOTOVOLTAICS 
Box 2773, Staunton, VÀ 24401 
"Bringing the cost of Solar Eleciricily 
down fo earth. " 


FREE 
Stained Glass Catalog 


fr 


zAmeriGlas 


luas ж es 
Create elegant stained glass ornaments, 


| gifts and other beautifut items. Choose rae №, 


gy Т» 
FA = 


| froma full line of glass, bevels, tools, | 
(i el 


kits... Everything you need. Write 
today for your free stained glass catalog. 


AmeriGlas, Dept МР5104, Box 27668 
Omaha, NE 68127-0668 и 


W j 


ASTRONAUTIC 


———„_ —!————————— '———a 

30 ANTIGRAVITY METHODS! Amaz- 
ing Catalog: Send $2.00. Rexco, Box 19250, 
Jean, NV 89019, 


HUGE FLYING Rocket Kits. Motors. 
$1.00. HSR, Box 5127, Reno NV 89513. 


ROCKET TRAJECTORY ANALYSIS 
graphics software package, plots flight path 
and displays real time data such as burnout 
conditions, apogee, parachute ejection, and 
much more! Send $3.00 for demonstration 
disk. OMNITECH, 450 KEENELAND, 
#317 RICHMOND, KY 40475 


AMAZING!!! JET BELT Plans 


Fly it yourself or rent it and make BIG MONEY!!! 
+ 200 ib payload 
» Eam up to $10,000/flight at eventa, fairs, etc. 


ENERGY SAVING РІ ANS Home, Auto, 
siness, Solar, Wind, Geothermal. Free 
о. SASE. ENERGY, 155 Augustine Ave., 
harlestown, WVA 25414. 


250 ELEGANT ECOLOGICAL TECH- 
)LOGIES! AMAZING CATALOG! Send 
2.00. REXCO, Box 19250, Jean NV 89019 


WIND GENERATOR. Build your own. 
ideo instructions $33.00. Ribics Enter- 
ises, 4310 W 28, Spokane, WA 99204. 


SELL ELECTRICITY TO THE UTIL- 

VIA HOME MICRO-UTILITY. Use 
ага, wood, or agri-waste to produce HOT 
IR, ELECTRICITY, STEAM, and A/C. 
etailed book with system plans. Includes 
st of Mini-Steam Engines. Send $80 to: 
LOBAL ENERGY, PO, BOX 5617, MAD- 
7 ON, WI 53705. 


PASSIVE SOLAR STORAGE. Cut fuel 
ill 44, Easy to build. Plans and materials 
st. $12.95. Compass Rose P.O.Box 78, 

evon, PA 19333. | 


NEW! BUILD AMAZING LIQUID PIS- 
ON ENGINE from pipe fittings. Easy 
lans. Free information. ABCO, Box 306-55, 
eminary М5 39479. —— й 

GIANT SOLAR PANELS. $44.00 ea! 3/4 


p at 14.4v. Ruggedized for outdoor use. 
atalog. $1.00. Pak Rat Electronics. 
800-658-0636. 


- SAFE ! "0-0" ballistic parachute 

+ Adaptable to hang gliders, ultralights, etc. 
Complete Engineering Plans, Schematics, 
Photos, Fuel Sources, History & more! - Far 
building the ORIGINAL Jet Beit! $24.95 pp 


BRADBURY Res.. Box 791, Duarte, CA 91009 


MODEL ROCKET DESIGNER COM- 
PUTER PROGRAM Design high flying 
rockets. Graphic displays, automatic stabi- 
lizing, performance test, parts list, print- 
outs, Apple II series, 64K, 3.5/5.25 disk. 
$39.95. 1021 Designs Inc. 19 Dahlia Road, 
Somerset, N.J. 08873 | 


AGENTS WANTED 


HOLOGRAMS: 100 Various HOLO- 
GRAMS - Distributor Package $19.95. 
Universal Holograms, 306 Pearl Ave., 
Sarasota, FL 34243 


AVIATION 


HOBBY HELICOPTER Ultralight True 
Helicopter-Conventional Helicopter 
controls. Simplified construction—Motor- 


POLYNOVA, E PS, Saint-Remi, Que- 
bec Canada JOL 2L0. 


Ultralight Helicopter | 


A, = Pilot ¥icense Not Required - 
DRY. ам 
й н 9 | /| Гарни 


s - lui Bul ld 
[eve lopnent ! 


. HOT TUB build your own, plus wood fired 
biler plans $12.95. Mayco Plans, P.O.Box 
491, Spring Valley, CA 91979. 


HYDROGEN PRODUCER 
Revolutionary Australian design, inexpen- 
sive. simple to build. Best and cheapest gas 
for welding even stainless steel, aluminum, 
etc. without flux. 


SOLAR HOT WATER 
or heating system you can build for less than 
$200.- Can be easily connected to the exist- 
ing hot water system. 


METHANE — METHANOL 
distilled from scrap wood. Don t waste 
wood by burning! Build this unit to produce: 
A. Methane gas for cooking. heating, sta- 
tionary engines. B. Methanol - for 
lawnmower or car engine. C. Charcoal 


Plans and reports - $10.- ea. 

All 3 for $24 only. СІМКА - Dept. 5... 
Р.О. Box 5094, 

Long Beach. CA 90805-0094 


HOMEBUILT ROTORCRAFT maga- 
zine. Twelve issues - $20.00. Sample - $2.00. 


Zuni SE, Albuquerque, NM 87108 (505) 
298-9362. 


i vro HELICOPTER! 
Take-off ftom yout backyatd to орел skies! 


Several helicopter 
kits & plans avail. 


Helicopter Plans... .. з хз з a п 


Helicopter Experimentaer Book. . . 
Complete Kit Info. ......... $10.00 


SPECIAL! All 3 items: Only $19.95 
Add £2 postage. Forel nm add £5 U3, 
ко Р.О. B 

E ox 50-À 


SOLAR powered submersible pump you 
build. Plans $15.00. Ronstadt Pump 

Company, 3555 N. Mountain, Tucson, 

85719. . 

| FREE ENERGY! Fuel-Less Motors and 

Generators! H&A R2EPS Bowling Green, 

MO 63334-9350 


X j = 
"FT. Riderwood, MD 21139 
' Credit cord order line: 1-301-583-6366 


cycle or Rotax engine. Information: $5.00: | 


VISA, MasterCard. RFI, Suite 281-PS 5555 | 


DESERT STORM. Combat Map Draw- 
ings. Planes, Tanks, Ships. $3.00 each, 6 
different for $13.95. Compass Rose, P.O. Box 
78, Devon, PA 19333. 


FLY CHEAP-NO LICENSE. Ultrahght 
airplane plans, $5.00. Simpsons, Rt. 1, Box 
114, Fisk, MO 63940. 


MINIATURE HELICOPTER. FLIES 
100 FT! PLANS $5.00. John Ward, Р.О. Box 
3941, Wake Village, Texas 75501. 


Award Winner of 


ої мо opposed propeller — 
10 hp gas engines, Y 


*&ductinn Gears 
linkages... 


WIUMCAL REPORT 
Bid ORE МААРА 
PLANS $15.95 
9 З (S&H); Foreign Gross wi 150 10 
Bring E | Hak geid 31 МРН 
LINE РО Box 27158-J, Austin, TX. 78755 


Emoty wi 113 15 


SCHOOLS—DEALERS—EQUIPMENT 
... $5.00. CROSBY ASSOCIATES, PO BOX 
6356, SYRACUSE, NY 13217. 


BUSINESS OPPORTUNITIES 
$1804 MONTHLY! Buy/sell cars (spare- 


Oak Drive, Friendswood, TX 77546. 


TAKE PICTURES for profit. Camera 
Ventures, Box 771, Lamara, CO 81052. 


MAKE $7,000 monthly as Loan Broker 
without investment/experience. Financial, 
Box 3578-Y, Anaheim, CA 92803. 


$500 WEEKLY mailing ads. Admailers 
Associates. Box 51063, Dur , NC 21712. 


MECHANICALLY inclined individuals 
High Weekly Profits operating 
anufacturing Business Without In- 
vestment write: Businesses-P, Box 9008, 


AUTO BATTERY RECONDITIONING! 
(EASY). EARN HUNDREDSSS WEEK- 
LY! TRADE “SECRETS” REVEALED! 
(FREE) INFORMATION! BATTERY 
OUTLET, BOX ЗЗООР5, HICKORY, N.C. 
28603-3300. 


RECYCLE METALS, NO, NOT BEER 
CANS! Easy $458 weekly! Free informa- 


37065-1214. | 


$392.00 FROM Square Foot Plywood 
Huge Demand! Revealing Proof $1.00 (Ке- 
fundable). Woodwins, Bridgewater, Mass 
02324-2299. 


$15,000 MONTHLY Team! Eas 
eymaking Plan. No Investment. Mc 
Box 5529-У, Diamond Ваг, СА 91765. 


Loans, Business Loans. Write: Action #7-Y, 
Box 5499, Diamond Bar, CA 91765. 


MAKE HOMEMADE BOOKLETS. 
ГУМЕ EARNED $187,000 WITH MINE. 
MONEY NEVER STOPS! Free informa- 
[I Dasher, P.O. Box 5320, Sevierville TN 


LET THE GOVERNMENT FINANCE 


707-448-0270. (JG6) 


$40,000 ON 1/3 ACRE! New hydro- 

nies - inexpensive, pleasant, practical! 

ree information. Planters, Box 1214, 
Franklin, TN 37065-1214. 


MAKE YOUR DREAM COME TRUE. 


FREE 1 (800) 826-8523 U.S./CANADA 
OR WRITE: GLASS MECHANIX INC., 
10170 NW 47 ST., SUNRISE, FL 33351. 


HOME Assembly Work Available! Guar- 
anteed Eas 


03818 


HOME TUTORING big money great 
need no degree required program guaran- 
teed free information. Reading Labs, 1710 
Muscatel Carlsbad, NM 88220. 


Aero-Design Japan | | 
"m 


HANG GLIDING INFORMATION! ALL | 


time). Revealing proof! Write: CODEX, 507 


tion, Hornsbys, Box 1214, Franklin, TN | 


NEED MONEY? Free Grants, Signature | 


your small business. Grants/loans to | 
$500,000. Free recorded message: | 


Money! Free Details! | 
Homework-PS, Box 520, Danville, NH: 


SPARE Time Fortune in Vinyl Repair 


Huge demand. Exceptional profits. Every 
thing карр. Details free. VIP, 203t 
Montrose, Chicago 60618. 


T-SHIRT PRINTING MACHINES. W 
manufacture professional single and multi 
color screen printing equipment. Inexpen 
sive, Brochures, Info pack $1.00 (refund 
able). Саїсо, 12201 NW 35 St., #538РЕ 
Coral Springs, FL 33065, 


HYDRAULIC JACK REPAIR MANU 
AL AND CATALOG $10.00. HYDRAU 
LIC PARTS SUPPLY, BOX 4157 


BUMPERSTICKER PRINTER. Cheat 
simple, portable. Free details. Bumper, PO 
22791 (LLC), Tampa, FL 33622 


PIANO TUNING ACADEMY 12717! 
Germania, Alexander, AR 72002. TUNIN( 
REPAIRING REBUILDING. 


‘MAKE  $50/HRH WORKING EVE 
NINGS OR WEEKENDS in your ow! 
electronics business. Request free facts 
MJES INDUSTRY, Box 531, Bronx, N" 
10461-0208. 


$25,000 MONTHLY Taking Photo 
graphs! Work only 5 hours weekly! Call re 
corded message: (303) 674-8155. 


MAKE BIG MONEY REPAIRING 
WINDSHIELDS AND plate Ag Up t 
$75,000 vearly! Call TOLL-FREE USA é 
CANADA: 1-800-321-2597 for valuabl 
demonstration video and FREE repori 
Glas-Weld Systems, Box 5755 C2, Bend, Ol 
97708. 


$225 DAILY “CHROME PLATING 
AUTO PARTS, MOTORCYCLES, INE? 
PENSIVE, EASY, (FREE) informatior 
Soe Box 2285, Waldorf, Marylan 
20604. 


FORMICA: Repair Burned and Damage 
Counterto WITHOUT REPLACE 
MENT! Quick, easy to $600/day. Chang 
Countertop Colors WITHOUT REMODEL 
ING! Details FREE! 206/256-9742. Writ 
today to RENEW-ALL, BOX 9900-SS, Var 
couver, WA 98668. 


EARN $500 weekly mailing letters. Fre 
Details. Omega, Box 4309-YF, West Covini 
CA 91791. 


CHANGE YOUR LIFE: Start Profitab! 
Home Business. FREE INFORMATION 
Cloverleaf Books, 11201 Colorado Stree 
Clinton, Maryland 20735-4008. 


LASER-CUT PHOTO SCULPT URES 
Dealerships $6,900. Enormous Profit Pi 
кше ree Information. 1-800-288-871 

xt 35. 


$3,000/WEEK. Distribute self installe 
RATTLER Auto alarms. LOUDMOUT 
home alarms. (702) 870-3727. 


MAILORDER OPPORTUNITY: Sta 
profitable home business without exper 
ence or capital. Free book. Mail Order Ass: 
ciates, Dept. 753, Montvale, NJ 07645. 


(AS SEEN ON TV) Earn a good month. 
income processing FHA mortgage refund 
ONLY SERIOUS INQUIRIÉ: PLEASI 
10800)235-5342. 


DRUG RAID SEIZURES! Dirt chea 
Cars, houses, boats, computer. Seizure: 
4309-YD West Covina, CA 91791. 


PAY YOUR BILLS! Earn $! Fast! Detai 
$1 + SASE: Enterprises, 1281 Brookside D 
Danville, CA 94526. 


IMPORT-EXPORT opportunity, profit. 
ble world-wide, mail order business fro 
home, without capital. We ship plan for 1 
risk examination. Experience unnecessar 
Free перо, Mellinger, Ep K2696, Woo 
land Hills, California 9136 

ACT NOW. Order business plans guid 
lines and tips for success. Own any sme 
business you choose. Send $10.00 to KM 
Enterprises, 3 Rolling Hills Dr. E. Bridg 
water, MA 02333. 


EARN full time income with part tin 
effort. Unlimited potential. (619) 759-732 
24 hours. 


MAKE A FORTUNE IN LANDSCAF 
MAINTENANCE Free details: Quali 
вимені она, Box 2694-B, Casper, W 

2602 


NEW! GROW EXPENSIVE PLANT 
SELL FOR 2,000% PROFIT. Free infi 
mation. GROWBIZ, Box 306-55. Semina: 
MS 39479. 
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BUSINESS OPPORTUNITIES (соп 


BUILD A GREENHOUSE 


Usma PVC PIPING TOU CAN BUILD YOUR OWN PERSONAL GREENHOUSE 
бик SELL THEM РОК BIG PROFITS, 


КТВ Enterpaises 


PLAN $759 s 


Sai aram балант ба Toon Монет Вася 


hon, йиш 04212 


MAKE $10,000 MONTHLY. No Invest- 
ment, Easy Details: SOUTHLAND, РО. 
Box 10028-P, Anaheim, CA 92812. 


ADVERTISE FREE in 21,300 Maga- 
zines, Newspapers, Radio and Television 
Stations. Guaranteed! Directory $6.95: 

i ea Box 14107DB, Jackson, MS 


FILL Out 4 Questionnaires - Mail The 
Letters - Make 350,000.00 - Immediate Posi- 
tions Open - For Info Send $10.00 (No 
| Checks Please) and S.A.S.E. to: S&E 
Enterprises, P.O. Box 907099, Gainesville, 
GA30503, 


GET 80% off on advertisement as an 

Advertising Distributor and earn $20,000 
ssible per month. Write: Information, 
О. Box 21016, Woodhaven, NY 11421. 


WANT TO GET AHEAD? Working hard 
but fein unnoticed? Send $3.00 for your 
Guide to career Success. NOVA INDUS- 

n Ave., PO. Box 30001, 
9W 6T1 


TRIES, 2267 Isling 
Rexdale Ontario } 


$96,000? Appliance Servicing! Course, 


Free Video! Easy, Box 4410, Arlington, Vir- 
ginia 22204. 
FREE details on starting profitable busi- 


| ness at home. Satisfaction GUARANTEED! | 


WGE, Box 115-PSE, Waverly IA 50677 


BUY and sell cars at home using free 

agreement $1.00 to: 3 St. Famille, 

Quebec City, Canada. Make $10,000 a 
month. 


$2000 WEEKLY Possible Free Informa- 
tion. Associates, 19689 Bowman, Strongs- 
| ville, OH 44136. 


LONG PLAY CASSETTE RE- 


CORDERS, Voice-activated. Records 12 | 


hours per standard cassette. Free Brochure. 
Productive Electronics, Box 930024, Nor- 
cross, Georgia 30093. 


LOVE woodworking? If you desire toearn | 


$485.88/day at home, write: РТК Engineer- 


ing 51 Norden, Don Mills, Ont. M3B1B7. 


EASY! Handy guiding materials. Start 
home business for FAST MONEY. SASE: 
SAGA, 508 West Sacramento, Avenue #3, 
Chico, CA 95926. 


EASY WORK! EXCELLENT PAY! Read 
Books. 1-900-847-7878 or Write: PASE - 
AAO08, 161 Lincolnway, North Aurora, IL 
60542. 

SOLAR OVEN for cooking anywhere 
outdoors. $1.00 -ЗАЗЕ. Ranayn Enter- 
Redor , 800 South Pacific Coast Hwy, #8312 
ondo Beach, CA 90277. 


ADVERTISE Free! 21,300 Magazines, 
N ars, Radio, Television. $5.95. Direc- 
tory, Box 1448AW, Redoak, GA 30272. 


ADVERTISE FREE, 700 Magazines, 
Instructions, GUARANTEED, $5.95, Fs, 
Box 298-H, Oliver Spring, TN 37840 -0298. 


MOVIES NEED STUNTMEN NOW! 
Guide $5.00, "BACKSTAGE", 17340 He 
Avenue, Suite 701, Detroit, Michigan 48224. 


BUILD HOUSES WITH POLY-VINYL - 

Economical! لیا‎ el fireproof! Bays 

ry, 2086-2075 Drive Cedaredge, CO 
81413-9628. 


NO NONSENSE WAY TO $500 A DAY. 
$1.00  SASE Phoenix, P.O.Box 221, Fair- 
less Hills, PA 19030. 


| pei COMPUTERS! We train, and sup- 
Дын ! Send $20.00, J. Wilson, РО. 
oe ae Azil , ON, POM 1BO 


EASY WORK! Excellent Pay! ! Process 


Mail, Write: PASE - EX9, 161 ранню 
North Aurora, IL 60542 


BOOKS & PUBLICATIONS 


MANUSCRIPTS WANTED, all types. 
Publisher with 70-year tradition. 
1-800-695-9599. 
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P.O. bor 3338, Di PS. | 
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IDEAS FOR BETTER 
METALWORKING 
The Home Shop Machinist—the 
magazine with more good uses 
than your lathe. Whatever you 


make in your shop, it can save 
you time, headaches, money. Six 
issues, only $21. To order, call 
| 800-447-7367 or write The Home 
Shop Machinist, Dept. A13, Box 
1810, Traverse City, MI 49685. 


our mind. 
ips. $7.95 
. Toledo, 


FEAR IRS AUDITS? Ease 
Booklet by ex-agent. Tactics, 
WML Enterprises, P.O. Box 1524 
OH 43603 


PUBLISH YOUR BOOK! Join our suc- 
cessful authors. All subjects invited. Publici- 
ty, киини beautiful books. Send for 
fact-filled booklet and free manuscript re- 
pore Carlton Press, Dept. PSE 11 West 32 

treet, New York 10001 


INCREASE PROSPERITY Practical | 


Methods for Positive Attitudes! Booklet 
$3.95. Insight, P.O. Box 1838, Rockville, MD 
20849. 


BETTER HEALTH - 


TOP POLLUTANTS DEAD, EFFEC 
TIVELY ELIMINATE, Smoke, Chemical 
Gases, Odors, Bacteria, Pollens, Mold. - 
Home or Business - send $5.00 for informa- 
tion on Hi-tech breakthrough. PREMIER 
SOLUTIONS, 15705 193 St. East, Hast- 
ings, MN. 55033. 


365-DAY SUPPLY OF FRESH AIR 
without wasting your heating or cooling 
dollars. Breakthrough in heat transfer tech- 
nology permits startling new concept in 
home ventilation. EXHAUSTS RADON, 
INDOOR POLLUTION. Free information 
packet. (8001535-3448 RecoupAerator, Box 
2633, Athens, OH 45701 


YOU Can SURVIVE NUCLEAR, WAR 
50 Survival Facts You Need to Know. $3.00. 


FACTS, Box 5183, Portland, ME 04101. | 


UNBELIEVABLE LITTLE KNOWN 
HEALTH PRODUCT IN YOUR STORE. 


Stam eave . Free details. FITNESS, 
2200 West 66th St., Suite 127, Minneapolis, 
MN 55423. 


` MAGNETIC FIELDS - Concerned about 
ELF fields? (see P. 43 March PS). HEMCO 
MODEL  60H£Z£ MILLIGAUSSMETER 
measures field strength for "prudent avoid- 
ance". Meter - $120 ppd. Information - Free 
HANOVER ENVIR 


03755 TEL (603) 643 5679 


FLUORIDE IS POISON! 204 ра е ех- 
, $10. Fluoride, Box 1428-C, St. Louis, 
O 63043. 


ADDITIVES, PRESERVATIVES, 
CHEMICAL INGREDIENTS- They're in 
vour household products and even your food. 
Learn what they are, why they're used, and 
health and environmental effects. Hundreds 
listed in this complete encyclopedia. $8.95. 
The Seabell Co., РОВ 13351 Baltimore, MD 
21203 


WATERWISE PURIFIERS . . . low, dis- 
count prices! Box 45982, Center Hill, FL 
33514-0459. 


BOATS, MOTORS & EQUIP. 


EVINRUDE-—OTHER BRANDS 1989 
BARGAINS ... All Sizes... $2.00 Han- 
dling. Scott McCulloch parts ... Electra 
Marine, 610 Merrick Road, Lynbrook, 
New York 11563. (516)599-3003. 


80 M.P.H. UNDER $2000. Hovercraft 
Airboat Plans, Parts Catalog $1. Universal, 
Box 281B Cordova, IL 61242 


BOAT HOISTS. 3,000 Ib hoist for under 
$300. Plans and directions of second largest 
hoist manufacturer in the northeast can be 
yours to use to build your own boat hoist. 
Equivalent hoist retail from $1,300 to 
$1,700. Other sizes available. $45.00 for 

lans +4.00 S/H. For information k, 
00. Visa, MC ted (315) 699-2822 or 
(315) 699-8135. Mai moneyorder or check 


to: Cicero Ironworks, Box 1551, Cicero, NY 
13039. | 


NMENTAL METER | 
COMPANY РО BOX 731 HANOVER NH | 


| 80 M.P.H. UNDER $2000. Hovercraft 


Airboat Plans, Parts Catalog $1. Universal, 
Box 281B Cordova, IL 61242 


BOAT KITS—PLANS—PATTERNS— | 


250 DESIGNS—6'/70'—Powerboats— 
Sailboats—Hydroplanes—Tunnelhulls— 
Canoes—Ka Dow CATALOG— 
$2.00 (Airmail $4. Includes FREE 
Epoxy/Fibergl ет ситу Catalog. BOOK 
"Amateur Boatbuilding’—$6.00). 
CLARKCRAFT, 16-S Aqualane, Tonawan- 
da, NY 14150. 


BUY IT WHOLESALE 


400,000 BARGAINS Below Wholesale! 
Many Free! Liquidations Closeouts! . . . Job 
Lots ... Single Samples. Free details. 
Worldwide Бег Апи, Вох 1409-В, 
Holland, MI 49422 


CLOSEOUTS! Wholesale! Overruns? 
Freebies! Information (stamp): DDN, Box 
20152-G, Ferndale, Michigan 48220. 


73,560 CATALOGS DIRECTORY 

ide, Sources For SACO Listed and 

escribed! $6.95: CATALOGS, Box 
14107WB, Jackson, MS 39236. 
COMPUTERS 


ORIGINAL "Build Your Own Macintosh" 
book $12.95. With audio tape $19.95. 
Brants, Box 68708, Portland, О , 97268. 


AMAZING moneymaker! Turns 3.5" dou- 
ble density into high densit ty disks instantly! 
Free details: Medco 6344 Fall River, Sacra- 
mento, CA 95824. 


OPPORTUNITIES AWAIT! COM- 
PUTERS MADE EASY, FUN, AND 
PROFITABLE. FREE INFORMATION: 
CORNERSTONE, P.O. BOX 764, 
ALEXANDRIA, MN 56308. 


ARTIFICIAL INTELLIGENCE FOR 
IBM-PC. Amazing Talking Demo-Disk and 
32-Page Catalog, $6. Thinking Software, 
46-16 65th Place, Woodside, NY 11377. 


LAST CHANCE, BUILD YOUR OWN 
IBM COMPATIBLE, COMPLETE IN- 
STRUCTIONS. SEND $5.00 TO: RWS, 6415 
SAULSBURY, ARVADA, COLORADO 


TALKING PERSONAL ADS 
ON YOUR IBM PC 


Start a singles club. Meet new friends. Only 
requires a $220 Voice Mail Card & standard 


phona line. Private massage boxes. Send $12 
for booklet on how | set up my system, got 
members and collected dues. S.A.B., Box 2382 
Gaithersburg, MD 20886-2392 


CB RADIO 


POLICE—FIRE SCANNERS, 
MARINE 2-WAY, ANTENNAS, HPR, 
BOX 19224P5, DENVER, CO 80219. 


LMR, CB, SCANNERS CATALOG $2. 
RAYS, BOX 14862, ЕТ. WORTH, TX 
76117-0862. 


CABLE EQUIPMENT 


CABLE T.V. COMVERTERS Jerrold, 
Oak, Scientific Atlantic, Zenith, 
others. “New” MTS : 
volume. Ideal for 400 & 450 owners! 
1-800-826-7623. B&B INC. 4030 Beau- 
D-Rue Drive, Eagan, MN 55122. 


CABLE TV 
“BOXES” 


Converters—Descramblers 
Remote Controls—Accessories | 
* Guaranteed Best Prices я 
—C.O.D.s а 


* 1 Year Warranty— 
* Immediate Shipping + 
* FREE CATALOG * 


Call or Write 


TRANS-WORLD CABLE CO. 


12062 Southwest 117th Court, Suite 126 


VISA 


4 Miami, Florida 33186 
EL 11] 1 800-442-9333 & ре 
is ae | 


Фе CABLE TV 
DESCRAMBLER 


ALL TYPES 800-582-111 


FREE CATALO 
M.K. ELECTRONICS - 7958 Pines BI 
Suite 276 * Pembroke Pines, FL 3302 


CABLE ТУ  CONVERTEE 
DESCRAMBLERS WHOLESALE CLI 
WE SPECIALIZE IN DEALER SAL 
OUR LOW 10 LOT PRICES: JERROLD : 
DRX3 DIC-$95, ZENITH Z-TAC - $1 
AND MANY OTHERS ... VIDEO-TE¢ 
3702 S. VIRGINIA STREET, #160-3 
RENO, NV 89502. CALL TODAY! (8 
562-6884 VISA/MC/COD 


IMPOSSIBLE CABLE SYSTER 
Zenith PZ, Pioneer Cube, Starcom 6&7, ә 
generation TRIMODES and SBS . 
all standard products. DEALERS ONI 
Quantity prices start at $25 EACH. C 
1-800-933-2242. 


CABLE DESCRAMBLERS 


OAK M35B COMBO 539.9 


Jerrold, Zenith, Hamlin, Sci. Atlanta, Pione 
& MORE! OUR PRICES ARE BELOW WHOLESAL 
CABLE-- PLUS 
14417 Chase St. #481-M, Panorama City, CA 914( 
1-800-822-9955 • Other Info. 1-818-785-45( 
NO CALIF SALES — DEALERS WANTED 


CABLE TV DESCRAMBLERS 
x CONVERTERS + 
and ACCESSORIES. 


PANASONIC, JERROLD, OAK 
PIONEER, SCIENTIFIC ATLANTA 
AND MORE. LOWEST PRICES. FREE CATALOG 


CABLE READY 
COMPANY 


(800) 234-1006 


FREE CABLE AND SATELLITE D 
SCRAMBLER PLANS. Send SAS 
MJMS INDUSTRY, BOX 531, BRON 
NY 10461-0208 


CABLE TV CONVERTERS & D 
SCRAMBLERS For Jerrold and Scienti 
a Low prices, one year warranty. \ 

ship COD. Bay State Electronics, PO. B 
Boston, МА 02188 1-800-359-9801 


DESCRAMBLERS, Converters, LOW 
EST PRICES. CNC Concepts Inc., Р 
Box 34503, Minneapolis, MN 554: 
1-800-535-1843. 


CONVERTERS ALL MAJOR BRANE 
INFO + ORDERS 


FREEWAY INC. (s.m. 
ville, MN. 55337 No 


CABLE T.V. LZ 
A HIGH 


EQUIPMENT 271776 


All makes and models! Low Prices. 
Quantity discounts. 60 Day Warranty. Shipmen! 
within 24 hours. Stamped envelope (50¢) for FREE 
catalog. C.O.D. orders accepted. Мо Illinois orders. 
L&L ELECTRONICS, ІМС. Mme 
1430 Miner SL, Suite 522 
Des Plaines, IL 60016 
information 1-(708) 438-4056 Orders 1-800-542-61% 
YEARS OF CUS TOMER SATISFACTION! 


Purchaser agrees to comply w ^ ай State and Federal laws nt- 
garding private ownership of Cable T V equipment Consult your 
local officials 


CABLE EQUIPMENT (Con't) 


CABLE TV SECRETS —the outlaw T 

tion the cable companies tried to 

BO, Movie Channel, Showtime De: 

ramblers, Converters, etc. Suppliers list 

cluded. $9.95. Cable Facts, Box 711- PS, 
a, OH 43062. 


MOVIE VIEW SALES 
Cable T.V. Converters 

| Descramblers / Low Prices 

РО Box 26 * Wood Dale, IL 60191 

108) 766-5222/Fax (708) 766-5269 

а! CST Mon.-Fri. - 9-5 / Sat.-10-2 


RROLD * SCIENTIFIC ATLANTA 


К * ZENITH * HAMLIN * PIONEER | 


| Converter Only • Hand Helds 
Ch. 3 Filters * 3 Ft. Jumper Cable 
VISA/Mastercard C.O.D. 
Orders Only 1-800-735-5912 
10 Yrs. Experience 
6 Mos. Warranty 
(NO ILLINOIS SALES) 


argain Headquarters! Jerrold, Tocom, Ze- 
th, Hamlin, Scientific Atlanta, Oak M35B 
ly $60. Free Catalog. GCN. 1032 Irving 
T #109, SF, CA 94122. Order Now! Visa/ 
IC/COD 800-327-8544. 


CATALOGS 


SAVE MONEY! GET THE HOW-TO 
OOKS YOU WANT, Without Joining Any 
lub! Example Titles; Propane Fuel Conver- 
ions, Performance Wit! 
fore Selections Just $12.95 Each. SATIS- 
ACTION GUARANTEED! Get Catalog 
md $2.00 OFF COUPON Send $1.00 


b: IES PUBLISHING, Р. О. Box 116, MT. | - 


'LEMENS, МІ 48043. 
CLASSIC CARS 


JATTERY MASTER sen 


?atent Pending 


an fit post, 
9 or side ter- 
inal batteries 


Jisconnects all electrical circuits with 

simple turn of the knob. Attaches 
) battery in minutes. Heavy duty. 
juitable for 12 or 24 volt batteries. 


‘liminates battery drain, prevents 


lectrical fires, provides emergency | 


ut-off. 
temove knob to stop theft and un- 
uthorized operation. 


$14.95 each postpaid 
Add $1 for side post adapter 
BATHURST, INC. 
30x 27-PS, Tyrone, PA 16686 
814-684-2603 


luantity discounts—12 units or more. 


OO 


Henimings 


Motor News 
World's largest collector car 
mar 


ег850 pages each month 


pied with fAgusanas ot 
ads for dd cars, parts, 
Services, Suppiesé more 
Special Introductory Wier: 
NINE GIANT ISSUES 


= ПРЕ | 


Box 100, Dept. 502440, Bennington, Vermont 05201 


Economy, and | 


DO-IT-YOURSELF 
51,000 CATALOGS listed. Sources For 


Anything! $5.95 CATALOGS. Вох 92452X, 
Atlanta, GA 30314. 


TELEPHONE LISTENING DEVICE 


Record telephone conversations in your office or 

home Gonnects between any cassetle or tape 

recorder and your telephone line Starts auto- 

A, тайса when phone answered Records both 

sides of conversahon Stops recorder when 
ET] 

Тем. ія, phone i& hung up 


5 EACH 05 Du ак 


Super Powerful FM TRANSMITTER 

Many hmes more powerful than other trarsmaters. 

Transmis up to Ya mile to any FM radio -Easy to 

Assemble Ки - up to ЗМ battery [not mci | 

For catalog of Transmitters. Voice Scrambiers and 

| other specay tems. encicse 52 00 lo USI Corp 

Call 407-725-1000 or send $19.95 + $1.00 
shipping per item to: USI Corp., РО Box 


PS-2052, Melbourne, FL 32802 COD'sOK, 1x15" 


QUARTZ CLOCK MOVEMENTS and 


supplies! Low Prices! Yankee Ingenuity, Box | 


1138, Altus, OK 73522. 


200 SUPPRESSED/DORMANT IN- 
VENTIONS! RARE 
DATABASE CATALOG! $2: REXCO, BOX 
19250, JEAN, NV 89019. 


SURVEILLANCE 
TELEPHONE 
Monitor room conversations $175.00 
Monitor room & telephone 
conversations $275.00 є 
Dialer tap, calls you when phone is used. $305.00 


Available in the telephone or small plastic case. 


Range Unlimited - & month warranty - Phone Tap Catalog $3.00 
LISTEN ELECTRONICS, 603 Elgin, Muskogee, OK 74401 


1-800-633-TAPS 


BUGGED? WIRETAPPED? Find out | 
fast! Countermeasures equipment catalog | 


$1.00. Capri, Box 5895, Bayfield, CO 81122. 


DON'T THROW AWAY THAT USED 


.. COPIER OR PRINTER CARTRIDGE! 
Do it yourself REFILL IT CANON" COPIERS 


it's eas 74 20 T4 м 
: و‎ ur e SAVE OVER 75% LASER PRINTERS 
— oma 
н Instrachons = 
MORACK ські 


ІНСОВРОВАТЕО uu or MEM 
2132 Windsor Or 


Palas Hiis, iL 60465 = FA queer: 594-3203 | мам =й 


SURVEILLANCE - COUNTERSUR- 
VEILLANCE! Guaranteed Lowest 
Prices! Huge Catalog $5.00 (Refundable). 
PROTECTOR, Box 520294-A, Salt Lake 


City, UT 84152. 


BUILD MODEL PLANETS. Easy 
construction, painting. Plans 98. 00. 
ALCO-TECH, Box 217, Slave Lake, 
Alberta TOG2A0 


VCR TECHNICIAN WILL TEACH 
YOU, IN SEVEN EASY STEPS, HOW 
TO CLEAN AND SERVICE YOUR VCR. 


MANUAL $10.00. WPB, P.O. BOX 284, | 


CARROLLTON, KY 41008. 


LEARN TO READ with $39.95 VIDEO, 
FOR DETAILS CALL 1-800-359-7874. 


BUILD YOUR OWN WATER PRES- 
SURE TANK and stop freeze up Problems. 
Tank is all PVC construction that is buried 
in the ground. Complete plans and installa- 
tion instructions. Send $15.00 to: HYDRO 
PRESSURE SYSTEMS, P.O. Box 306, 
Kenedy, Texas 78119. 


FLAT ROOFS - SAVE 70% Any size. 


Easy, safe, foolproof method proven 22 
years. Details: ROOFS, РО Box 2784Р5, 
Bethlehem, PA 18001 


NEON, Course With Free Video, NEON, 


Box 4410, Arlington, Virginia 22204. 


MAKE Your Own PC Boards. Compre- 


hensive Video $19.95 Visa/MC. JASE 
VIDEO 1-(800) 234-1966. 


APPLIANCE TROUBLES? Fix them 


yourself and save $$$. Parts for all major 
Bee Des. DIY Appliance Parts. 1-800- 


STOP PRANK PHONE CALLS! Device 
displays callers phone number, $79.95. Bro- 
chure $1.00. SURVEILLANCE catalog 
$5.00, EDE, POB 337, Buffalo, NY 14226. 


INFORMATION | 


AMAZING 


SCIENTIFIC & ELECTRONIC 


PRODUCTS 
LASERS AND SCIENTIFIC DEVICES 

| МАШК 3mw Vis Red Laser Diode System Kit............... $158.50 
ШЕК — Laser Beam"Bounce" Listener Kil ...................$190.50 
LHC?K Visible Simulated 3 Color Laser Mit.................. $44.50 

LC? 40 Watt Burning Cutting Laser Plams.................. $20.00 
ШЕ Hi Powered Pulsed Drilling Laser Plams.............. $20.00 
LGUAD 1 to 2mw HeNe Vis Red Laser Gun Assembled ....$199.00 

|| اقلا‎ Laser Lite Show - 3 Methods Plans ................... $20.00 
{| 505 See in the Dark КЙ................................... „$299.50 
EMLIK —_ Electromagnetic Coil Gun ЁЇЇ...........................989.50 
MCP1 Hi Velocity Coil Gun Plans .................... рада $15.00 

LEV} Levitating Device Plans ........................ EES $10.00 

EH Electronic Hypnotism Techniques Plans .............. $10.00 

HIGH VOLTAGE AND PLASMA DISPLAY DEVICES 
HVMTK 75,000 Volt DC Variable Qutput Lab Source Mit....$149.50 


I0G3K lon Ray Gun Kit, project energy without wires ......569.50 
NIG9K 120/115 VAC Hi Out Neg lon Generator Mit........... $34.50 


EMMK —  Telekinglic Enhancer/Electric Man Assembled ini $99.50 
LG5K Lightning Display Globe Kit ............................ $54.50 
BICIK Worlds Smallest Tesla Coil Kit......................... $49.50 
ВТСЗК 250KV Table Top Tesla Coil Kit .. 5249.50 
ВТС5 1.5 Million Volts Tesla Coil Plans .. КОСТ" 
JL3 Jacobs Ladder = 3 Models Plans ...................... $15.00 
GRAI Anti Gravity Generator Plans ........................... $10.00 
PFS20 Plasma Fire Saber Assembled ............ ЗЕЕ $69.50 
DPL20 Dancing Plasma to Music and Sounds Assembled ..§79.50 
SECURITY AND PROTECTION DEVICES 

IPGTO Invisible Pain Field Blast Wave Gen Assembled ....574.50 
PSPAK Phasor Sonic Blas! Wave Pistol Kil ................... $59.50 
LISTIO — Infinity Xmtr, Listen in Via Phone Assembled ......$199.50 
TAT30 Automatic Tel Recording Device Assembled .........$24.50 
VWPM7K ЗМІ. FM Auto Tel Transmitter Kit ..................... $45.50 
РМК ЗМІ. FM Voice Transmitter Kit ........................ 599.50) 

HODIK © Homing/Tracking Beeper Transmitter Mit............. $45.50 


EASY ORDERING PROCEDURE TOLL FREE 1-800-271-1705 
ог 24 HRS ON 1-603-673-4730 ог FAX IT TO 1-603-572-5406 
VISA, MC, CHECK. MO IN US FUNDS. INCLUDE 10% SHIPPING. ORDERS 
$100.00 & UP ONLY ADD $10.00. CATALOG $1.00 OR FREE WITH ORDER. 


INFORMATION UNLIMITED 


Р.О, BOX 716, DEPT. Р59, AMHERST, NH 03031 


73,560 CATALOGS DIRECTORY 
ide. Sources For Everything! Listed and 
escribed! $6.95: CATALOGS, BOX 


14107AB, Jackson, MS 39236. 


INCREASE YOUR IG. Instructions 
$10.00 to: A. R. Weeks, P. O. Box 524, Hunt- 
ington, NY 11743. 


LEARN TELEPHONE JACK INSTAL- 
LATION. Save or earn dollars. Call (213! 
862-4576. 


WOODEN SWING KIT $14.95 POST- 
PAID for plans and template. GUAR- 
ANTEED. Hardware, swings, trapeze, 
JUNGLEGYM, brochure $2.00. 
WOODCRAFT, Plunket Road, Washing- 
ton, MA 01223. 


SUPER-MINIATURE 
FM TRANSMITTER 


NEW XSTSOO0 SUPER-MIMIATURE 

transmitter uses Surface Mount Х31500 
Technology (SMT)! Smallest high 
performance FM tanamitier available 
anywhere. Tranamits whispers to any 
FM receber up to а mile away, Uses 
BV beter Complete, easy to 
assemble, kit with al SMT parts 
| alraady assembled to circuit board. 


X CHECK, VISA, or MC 
$39.95 COD ADD $5.00 
TECH INFO 1-602-829-8152 
ORDERS ONLY 1-800-336-7389 
ХАНОЇ ELECTRONICS 
| 201 E Southern Ave, Suite 114 
Tempe, AZ 85282 


AIR CANNON! Launch Projectiles with 


compressed air and PVC pipe! сна P 

easy to make. Plans for several t : 00 

Personal/FX, Box 8125 Dept A, Chicago, IL 

60680-8125 ! 
DOGS 


FLEA CONTROL. Natural, No Flea Col- 
lar Way. SASE and $5.00 brings instruc- 
tions. Flea Control, Dept. 135, Box 1478, 
Annandale, VA 22005. 


EDUCATION & INSTRUCTION | 


HIGH SCHOOL at home, diploma 
awarded. Low monthly payments. No 
classes, information free. Phone free 
1-800-228-5600, or write: American School, 
Dept. 4347, 850 E. 58th St, Chicago, IL 
60631. 


PARALEGAL GRADED CURRI 
LUM. Approved home study. Most aff 
able and comprehensive. 100 years of | 
training. FREE CATALOG 1-800-826-9 
BLACKSTONE SCHOOL OF LAW, 


| Вох 790906, Dept. PS, Dallas, Texas 75: 


FREE COLLEGE TAPE Exter 
Degrees Business/Public Administrat 
LAW, Graduate-Undergraduate, Finar 
Aid. (800) 759-0005 Ext 618, LASAI 
UNIVERSITY, Mandeville, LA 70470-4( 


WORLD WIDE COLLEGE OF A 
TIONEERING, INC. (formerly Rei 
Since 1933. Term Soon. Free Catalog-C 
Gordon E. Taylor, Box 949, Dept. 3, 
City, LA 50401. 515 423-5242. 


EUROPEAN Doctorate and Master’ 
gree by research. Bachelors and Licent 
by course of study. For General Prospe 
send $8 to: Somerset University, IImin 
Somerset, TA19 0BQ England. 


KEYBORED? Try a Unique Piano 
son Experience. Teens - Adu 
800-347-1556. 


UNIVERSITY DEGREES WITHC 
CLASSES. BACHELOR'S, MASTEI 
DOCTORATES, ACCREDITED, IN 
PENSIVE, FAST. FREE INF 
MATION. DR. JOHN BEAR, PO E 
B26-PS, BENICIA, CA 94510. (8 
835-8535. 


BOOST YOUR CAREER! Prestig 
DIPLOMA or ASSOCIATE DEGA 
homestudy, accredited, $495. or 770., fit 
cial aid. YAACOV COLLEGE, Ches 
Mall-Plus Rt. 24, Chester М... 07930 


FULLY APPROVED UNIVERS 
DEGREES! Economical home study 
Bachelors, Masters, Ph.D., fully appre 
by the California Superintendent of Pr 
Instruction. Prestigious faculty counsel: 
independent study and life experience c 
its (5000 enrolled students, 400 facu 
Free information—Richard Crews, М 
(Harvard), President, Columbia Pac 
University, Department 2R55, 1415 T 
Street, San Rafael, CA 94901. Toll f 
(800) 227-0119; California: (800) 552-5. 
or (415) 459-1650. 


THINK-TANK presents most subjects 
believable mistakes—$5.00. 14353 Gr: 
ville Det. MI. 48223 


ELECTRIC VEHICLES 


CONVERT FROM GAS TO EL 
TRICITY. Illustrated step-by-step man 
full line of proven components, all new st 
$5.00 for catalogue, or $37.50 for manu: 
catalogue. ELECTRO AUTOMOTIVE, 
BOX 1114. P10, FELTON, СА 95018-11 


ELECTRIC CAR BUILDERS GUI 
COMPLETE GUIDE BOOK, EXPLA 
ALL. $12.95. JEFF STEFANINI, P.O. E 
700562, SAN JOSE, CA 95170-0562. 


EV VIDEO: See Whos Doing WI 
Sources, Conversions, Everything. $29 
Free Information: K-GRAFX POB 88. 
Oak Run, CA 96069 (916) 472-3048 


ELECTRONIC SUPPLIES & 
EQUIPMENT 


SURVEILLANCE - Privacy control - 
bugging - Protection. (Kits - assemb 
Large new catalog $8.00 Tri-Tron 221 
Lapalco, Harvey LA 70058. 

PROTECTING YOUR ELECTRO! 
EQUIPMENT. Complete guide to prot 
ing your electronic goodies from damag 


Brighton М MI 481 16. 


MULTIMETER Handbook and Trot 
Shooting Guide $12.95. HMC, Box lt 
Duncan, OK 73534. 


EMBLEMS & BRASSARDS 


"SUPPORT AMERICA" Decals. 5 
to: Setlak, P.O. Box 79 (PS), Hershey, 
17033. 


EMPLOYMENT INFORMATION 


JOBS, Any State, Any Occupation, 
cluding Government, State, Public. / 
Cruiseships, Tu dicen Riverboats, 
rigs. Women-Men. Work month- He 
month. U.S.A. plus Overseas. Informa 
$5.00. Nationwide Employment, B223 € 
tral, Indiana 47110. 
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GET JOB IN 30 DAYS OR MONEY 


BACK. SEND $10.00 MILO PUBLICA. | 


TIONS BOX 21, ANTIOCH, CA 94509. 


Mgr To Find pns Right ub - ule. 
00. Raposo, 189 Major St., Toronto, Ont. 
M55 214. 


HOMEWORKERS NEEDED BY OVER 
100 COMPANIES! For Complete List 
Send $10.00: C. Pierce, Box 1748-PS, Brea, 
California 92622. 


GET A JOB TODAY. Never be unem- 
ployed again, detailed report $9.95. 


BARRCO Box 2098A Eugene, OR 97402. 


EXCELLENT PAY! EASY WORK! 


Home Assembly Positions Available Now! - 
Call 1-312-445-9587 Extension 509. 


ENERGY SAVING 


SOLAR, GREENHOUSE, AQUACUL- 
TURE AND ENERGY SAVING CATA- 
LOG! 64 pages. Order from one expert 
source. Featuring Sun-Lite* for do-it- 
largest en builders, designers. Americas 

st energy saving mail order house! 

tpaid. Solar Components Corpora- 

uo t. PS. 121 Valley St., Manchester, 
NH Aid PHONE 603-668-8186 


SAVE. Inexpensive showers. Easily built 
system recovers 80% of heat. Drawings; as- 
sembly instructions. $5.00. QMR/D, РОВ 
13393. Burton, WA 98013. 


FREE HOT WATER! Extract heat from 
central a/c. $8.95 for plans. Roden Enter- 
prises, P.O. Box 72112, Roselle, IL 60172. 


FINANCIAL 


DEBTS? BILLS? BAD CREDIT? No 


problem! We'll help now. FEE ac- 
cepted $500-$50,000. Not an company. 
Free app: TCAC, Dept. PS. 400 Century 
Park South #117, Birmingham, Alabama 
35226 or call 1-800-869-0607. 


$5,000 CASH 
By Mail - Guaranteed 
To Start or Your Business 


NO RISK! NO ONE REFUSED! 
. No Credit Check * No Co-Signers 


Guaranteed in Writi 


Гау Back 550 Monthly for $5000 - So Interest 


» 1-900- 720- 2622 : e. 


425 Call Reflected On Phone Bi] “=M 


| COMPUTER Erase Bad Credit Free In- 
tura, Ši Free Details: Goldi Р), 


13950 Ven- 
herman Oaks, CA 91423. 


GET MASTERCARD NO RISK NO 
Т FEES FDIC BANK. RE. 
GARDLESS OF PAST! 100% MONEY 
K IF DECLINED 1-(900) 896-8808 
510.00 TOLL. 


$5,000.00 CASH AVAILABLE To Start 
Expand Your Business. Guaranteed. 
e Revealing Details. Write: American 


Business Club, 301AH Plymouth Drive, 
Dalton, GA 30721-9983. 


$1000 PRE-APPROVED. ist Classic 
Gold Card. NO DENIALS! 1-800-800-7475. 


ERASE BAD CREDIT. How to instruc- 
ions and forms $10.00 to WEALTH- 
TCHERS Box 123, San Antonio, NM 
7832. 


PROVEN WEALTH BUILDING 
TRATEGIES Send $12.00. Financial 
Professionals, Box 21102, Philadelphia, 
PA 19114- 0302 


PHONE for a Loan. Fast Process 
'$500-250,000 pay up to 15 yrs! Capital - 
:404)593-0244 


FOR INVENTORS 


PATENT AND DEVELOP Your Inven- 
jon. Registered Patent Agent and Licensed 
Professional Engineer. Send for FREE PAT- 
EMT INFORMATION Every Inventor 
Should Have. Richard L. Miller, 12 Parkside 
Jrive, Suite-N, Dix Hills, NY 11746. (516) 
199-4343. 


INVENTORS: Call TLCI for free infor- 
nation 1-800-468-7200 24 hours/day — 
JSA/Canada 


REGISTERED PATENT ATTORNEY. 
J.A. Kettlestrings, 414 Hungerford Drive, 
tockville, Maryland 20850. 1-800- 
'48-6216. 
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WORK DIRECT WITH 
REGISTERED EV a ATTORNEY 


GRA DUATE ENGINEER 
31'YEARS COMBINED ENGINEERING 
AND PATENT EXPERIENCE 


U.S, AND INTERNATIONAL PATENT APPLICATIONS 


| Patent and develop your idea with the 
| experience of an expert. Call or write 


for free 104 page brochure, confidential 
advice and forms for confidential 
disclosure and record of invention. 


Overseas production, prototypes 
and research readily avallabie. 


INTRODUCTION TO INDUSTRY & MARKETING PLANS | | 


Also specializing in 
copyrights and trademarks 


Less than 1 hr. flight time to 
05 Patent Office 


MICHAEL I. KROLL 

REGISTERED PATENT ATTORNEY 

US PATENT REGISTRATION 26,755 
171 STILLWELL LANE, SYOSSET, AY 1 1781 
Call toll free 800-442-2728 
FROM CANADA 800-367-7704 
OUTSIDE USA 516-367-7777 
FAX 516-692-2787 


FREE help for inventors! No charge for 


protection forms and information kit. Affili- 
ated Inventors Foundation. 1- 800-595-5885. 


INVENTORS! Can you patent and profit 
from your idea? Call AMERICAN IMVEN- 
TORS CORPORATION for free infor- 
mation. Over a decade of service 1 (800) 
338-5656. In Canada call (413) 568-3753. 


NEW TOY IDEA? Want access to toy 
companies? EXCEL offers full inventor ser- 
vices. FREE phone consultation. Call (612) 
934-1200. 


CASH IN! Free Patent/Marketing Infor- | 


mation. Internationally Known Consultant, 
1-800-48-N VENT. 


LEARN how to offer your invention for 
sale or license. Free booklet outlines 
proceduren, royalty rates, Teau emen. 

essler Sales Corporation, C Fremont, 
Ohio 43420. 


VISIT Americas largest invention show. 
Over 500 exhibits. Information - 
412-288-2523. 

INVENTORS: Free information and ad- 
vice from Professional Inventor and Product 
Designer for offering your invention for 
manufacture. Timely action important! 
MOORE OPPORTUNITIES, 2058 W. 
Mills Ave., Suite 237, Claremont, CA 91711. 


REGISTERED PATENT ATTORNEY. 
Free Information Package Patent Searches, 
Applications 1-800-876-6670. 


INVENTORS! Call IMPAC for free infor- 
mation package. USA/Canada: 1-800- 
225-5800. Performance profile provided. 


EXCITING New Product. Generate Doz- 
ens Ideas Monthly. $10. Creative Concepts. 
4186 Nahunta Ct., Norcross, GA 30092. 


FREE copy of Patent, Rotary Piston 
Engine. H RSLEY, 115 RIVERBIRCH 
CRES CALGARY CANADA T2C3MI 


MEW IDEAS? MAKE SOMETHING 
HAPPEN! We have expertise designing, de- 
veloping, marketing and licensing new prod- 
ucts to brand-name companies with sales 
worldwide - earning millions! Free Informa- 
tion. GREAT AMERICAN ROYALTY 
GROUP 1-800-235-8640 


PRECISIOM COLOR ILLUSTRATION 
for promotion of your mechanical invention. 
Send inquiry: Technical Illustration, 


P.O.Box 956940, Duluth, GA 30136. 
FOR THE HOME 


HEED TO HELP FAMILY, FRIENDS 
AND EMERGENCY CHEWS LOCATE 
YOUR HOME AT NIGHT? Call 
1-800-233-7893 ext. 1005 for FREE 
brochure describing the Reflect-R-Box by 
J.D. Cooper, Ltd. 


GARDENIN G 


IRRIGATION SYSTEMS, ünderground 
lawn sprinklers, install yourself booklet, 
$9.95, Central Jersey Irrigation, Box 305, 
Englishtown, NJ 07726. 


GOOD EATING 


VEGETARIAN hamburgers A | 


health cost. Less meat. $5.00 Dads, ROB. 


186, Esparto, CA 95627 


BEST Whole Wheat Bread ever. $2.00, 
SASE, POBox 86362, М. Vancouver, BC, 
V7L4K6. | 


BARBEQUE RECIPES. DELICIOUS, 
EASY, MOUTH-WATERING. CHICKEN- 
WINGS, PORKCHOP, STEAK AND HAM- 
BURGERS. $4/SASE, BOX 521 POSTAL 
STATION K TORONTO ONTARIO CANA- 
DA M4P 2C9 


HEALTH DIET “Lemon Bisque” “Six 
Salads” SASE $2.50 M.O. SC, 3147 Orchid 
Ln., Phoenix, AZ 85051 


10 EASY Dinner Reci 
Heads $3.00. B. Smith, 
PA 19440. 


ORIENTAL ORIGINAL recipes, deli- 
cious mixed rice, salad dressing, economv 
sushi, bread, etc. $4.00 Omni Enterprises 
Dept. RFB, P.O. Box 2979 Vista, CA 
92085-2979, 


GOVERNMENT SURPLUS 


DRUG RAID SEIZURES! Buy dirt 
cheap. Cars, houses, boats, computers. furni- 
ture. Seizures: Box 4309-YG West Covina, 
СА 91791. 


SURPLUS Government Property. Save 
thousands. Guide shows how, where. BMC 
1800 So. Robertson Bl. Suite 500P Los An- 
geles, Ca 90035 


HEARING AIDS 


:5 That Will Turn 
x 233, Hatfield, 


HUGE SAVINGS. Eliminate dealer | 


markup. Free Trial. Batteries wholesale. 


Terms Arranged. Lloyds-PSC, Rockford, IL | 


61104. Call 1-800-323-1212 Toll Free. 


HEARING AIDS 
PRICE CATALOG, FREE! 


SUPER SAVINGS! Newest. Finest. All 
types. Buy DIRECT & save up to HALF! 
No salesmen. Sold by AIR MAIL on HOME 
TRIAL. FREE Catalog. Write: 


MONEYSAVERS. 
Dept. PS4D 36658 Apache Plume Dr. 
Palmdale, CA 93550 


FREE Hearing Aid Catalog. All Models. 
Huge savings! No salesman will call. 
RHODES Dept. 12T, Brookport, IL 62910. 
Phone 1-800-453-4905. 


UNDERSTAND Clearly, Without Hear- 
ing Aids. Video Tape, Instructions, Proven 
Methods. $39.95. Smiths, 213 S. Central Ave 
#303, Richland Center, WI 53581. 


HELP WANTED 


EARN MONEY Reading Books! $30,000. 
yr. income potential. Details. 1-805- 
962-8000 Ext Y-20025. 


INTELLIGENCE JOBS. All branches. 
US Customs. DEA etc. Now hiring. Call (11 
805 962-8000 Ext. K-20025 


ASSEMBLERS: Escellent - income to | 


assemble products from vour home. 
504-646-1700 DEPT. P95 


EXCELLENT INCOME! Easy work! 
Assemble simple products at home. 
1-504-641-7778 Ext. 8325. 24 hours. 


HOBBIES & COLLECTIONS 


MILITARY Medals Catalogue $1. 00, 
Yearly subscription $8.00. 5. Vernon, Box 
1560PS, Wildomar, CA 92395. 


BEEKEEPING EQUIPMENT Free Cat: 
alog. Bee Farm, Rt. 1, Department 70, Mora- 
vian Falls, NC 28654. 


HOME CRAFTSMAN 


MAKE WOODEN TOYS, whirligigs, 
door harps, dollhouses, clocks, music boxes, 
weather instruments, crafts, furniture with 
our plans, parts, kits, supplies—Catalog 
$1.00—4614) 484-4363—Cherry Tree Toys, 
Belmont, Ohio 43718-0369. 


CLOCK movements, components, plans, 
epoxy, prints, door harp supplies, videos, 
stencils - over 1500 items! Wholesale catalog 
$3.00 (credited) Steebar, Р.О. Box 463-5, An- 
dover, NJ 07821-0463. 


ROUTER MOBILITY WITH UNIQUE 


BASE FOR PLANS. SEND LSASE AND | 


$5.00. GERALD TEMPLETON 4906 Gar- 
denia Way, Sacramento, CA 95841. 


BACKYARD Swingset And Playhouj 
Plans $5.00 B. Smith, Box 233, Hatfield, F 
19440. 


100 WOODWORKING PATTER 
every other month only 10¢ each. Free tri 
membership. Pay only $9.99 for sets yd 
keep FC&A WOODWORKING PA 
TERN CLUB, DEPT. 9PS-5CL, 103 Cl 
ver Green, Peachtree City, GA 30269. 


HOVERCRAFT 


HOVERCRAFT Plans, 3 to 160 Hp. Info 
mation 55.00 (refundable), Sevtec, Box B4 
Monroe, WA 98272 


HUNTING & FISHING INFO 


TRUMARK 
WRIST-ROCKET' | 


715.22 


Original Trumark folding wrist-braced siingshot store 
ammo in handle. 225 Yard Range! $15.00 include 
slingshot, 70 rounds of 1/2" white Tracer marbles, a 
complete Y powerband assembly. 
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Semi-automatucally shoot 
six Shots in rapad-Tire-succassi 
12" barre! shoots bands up to 25 fes 
Black plastic wih tough nylon starwhaé 


TRUMARK MFG. CO. PS 


Р.О. BOX 18383 PS, BOULDER, CO 80308 USA 


INVENTIONS WANTED 


HONG KONG factory needs several nev 
products for their oversea buyers. Send pro 
uct ideas for royalty evaluation. Can produ 
exclusively. Hongkong Plastic Metal | 
ucts Company, Box 69627, Kwunton 
Hongkong. 


INVENTORS Your first step is impo 
tant. For free advice, call ADVANCEI 
PATENT SERVICES, Washington, DC 
800-458-0352. 


INVENTIONS, ideas, new products! Pre 
sentation to Industry. National exposition 
1-800-288-IDEA. | 


NEW RUBBER PRODUCTS WANTEL 
We are looking for new business oppor 
tunities involving products, processes аги 
inventions using rubber or composite/rubbe 
for automotive, industrial and consume’ 
applications. Applications could includi 
sana vibration devices, vehicle suspensions 

mpact damping, sound insulation, sealant: 
ай gaskets, tube connections and fittings 
gardening implements, protective gloves 
etc. Please send product ideas and informa 
tion for royalty evaluation to Innovation 128 
Inc. Technology Assessment Dept. On 
Kendall Square, Suite 2200 Cambridge 
MA 02139 Tel: (508) 462-9110 Fax: (5 
462-2035 


INVENTORS: If vou have an inventior 
for sale or license, write for free bookle 
explaining how we can help you. Kessle: 
Sales Corp., C-7-IW, Fremont, Ohio 43420. 


JOKES & NOVELTIES 


NOVELTY LICENSE PLATES 54.9; 
each Sports, Colleges, Automotive, Patriotic 
Catalog SASE + $1. MCL, Box 33, Suite 
103, Long Beach, CA 90801. 


BALLOONS THAT TALK! Over 20 
phrases! Sample pack: 2 phrases $6.00 Info 
$1.00 Rave Supplies, 608-145 Point Drive 
NW, Calgary Alberta Canada T3B 4W1. 


AMAZING JET ENGINE F14 
FIGHTER ELECTRONIC SOUND EF 
FECTS KEYCHAIN. Superrealistic vari: 
able pitch 20 sec windup/winddown - like 
standing on runway next to real jet! Silver 
y y» swing wings. $6.50 + $1.00 SH, Ca adc 

Hear it/order 24hrs 800 366 9320 
Chi. MC Visa uantum Leap Unlimited 
16161 Ventura Blvd., Suite 522, Encino, CA 
a Catalog 1005 unusual electronics adc 

00. 


FIREWORKS 3-D STARBURST 
VIEWERS Add new dimensions to your cel. 
ebrations! Turn any display into rainbows 
of color! Set of 3, $5.00. CosCo, 132 Beverly 
Road, Hempstead, NY 11550 


N | 


EE COLOR CATALOG 
se from over 100 kites. 
any unusual & innovative designs. 
ll or write for your catalog today! 
to The Wind e (303) 449-5356 
-P Pearl St., Boulder, CO 80302 


YES, SEND ME A FREE CATALOG і 


Zip = 


= 


OVER BOOMERANGS! HI- 
H Designs You Want. Free Catalog. 
TASTIC! BoomerangMan, 1806-2 М, 
Monroe, LA 71201-4222 


LOANS BY MAIL 


RROW 550.000 “FAST”. Any Purpose. 
ranteed. Capital. Box 561359-PS, Char- 
, NC 28258. 


MEDIATE Loans ta deserving indi- 
ials refused elsewhere. Many plans 
ded. Try us! Associates РЗ. Box 9008, 
iwin, NY 11510-9008. 


DANS ! LOW PAYMENTS. Example: 
Personal approximately $155'month). 


MasterCard. 216-349-0251. 


DRROW $500-$40,000! "Overnight" On 
hature. Keep indefinitely! Action, Box 
0-Y Diamond Bar, СА 91765. 


DRROW $500-$200,000 quickly, 
rly everyone a ualifies! Free Application. 
‚ Box 10321, McLean, VA 22109, 


DRROW $100-$100,000. Quickly, on 
ature/Secured Immediately! Apply 
! 1-404-879-5514. 


ASH HOTLINE Loans Up To Your 
rly Income. Fast Approval With Proof Of 
bloyment. 312-565-0919. 


DRROW: 5100 - $100,000! Fast! Confi- 
tial. Glendale Associates, P.O. Box 
279, Plano, TX 75026. 1-800-444-6599. 


OANS For Nearly Anything. Fast Ap- 
vals! Cash 24-48 Hours! PFS, 210 Fifth 
„ Dept. 1102, NY, NY 10010. 


‘ow Much Money Do You Need? Simple 
lifying. Many Options. Unison, 2170 
adway #219, NY, NY 10024. 


ORROW 5500 - $40,000! “On Signa- 
^" Any Purpose! 97% Eligible! Free Ap- 
ation: National, Box 7627, Long Bach. 
90807. 


ORROW BY MAIL Get 5500-575,000 
ckly. Nearly Everyone Qualifies! Re- 
st Free A plication. i MJS Industry, Box 
, Bronx, NY 10461-0208. 


-900-726-7766 ($15 per call! Visa: 
itercard. Instant Preliminary Approval 
h This Call! Poor Credit. 


OREIGN INVESTORS have money to 
and invest. Top finders fees paid. The 
bal Exchange, 591PS1. Box 3574, New: 
; Beach, CA 92659-8574. (714) 722-9260. 


100,000 line credit without investiga- 
! Private Swiss bank account! Other 
ncial benefits! Free valuable report: 
2C PS-4 Box 5399, Torrance, CA 90503. 


USINESS — Personal. $500- $5,000,008. 


Eligible. Quick, Confidential. Request 
application. Write JDS Box 115, Wap- 
neta, OH 45895. Call 419-999-6084. 


REE MONEY! Never repay. Everyone 
‘ible. NEW Booklet $1.00 (Refundable). 
national, Box 12204, Norfolk, VA 
22. 


ORROW $500-$100,000! "IMME- 
ТЕГҮ” ON SIGNATURE. KEEP ІМ. 
"IMITELY! CREDIT.2X, BOX 343, 
WBALL, TX 77377-0343. 


NEYMAKING OPPORTUNITIES 
10,000.00 monthly taking photo- 


ihs at home! No experience. (2131 
0997 (90 second recorded information). 


EARN $500 weekly mailing letters. Free 


Details. Omega, Вох 4309-Y М, West Covina, 
СА 91791. 


$8500 in one month. YOU CAN MAKE 
IT. Guaranteed. Complete details $23.50. 
Moneyorder only. 11021 Munn 5310 
Houston, TX 77029. 


EASY Work! Excellent Рау! Assemble 
Products At Home. Call For Information. 
(904) 641-5005 Ext. 6517. 


FINANCIAL Independence Make Thou- 
sands Monthly. Easy Business. $14.95. 
BAEHR INTERNATIONAL. P.O. Box 4007, 
Manassas, VA 22110. 


GOVERNMENT SURPLUS - Pay Frac- 
tion of Cost Report Tells How Fortunes Are 
Being Made. Complete Directory Of Surplus 
Depots Included. Must See $3.00. T.F. Woods, 
P.O. Box 2975, Princeton, NJ 08543-2975. 


"$500 DAY POSSIBLE IN YOUR MAIL. 
BOX" .. . š1 + SASE. . . Profitable Mailing 
PO Box 1126 Lake Zurich IL 60047 


GAS SAVER increases MPG 20-50';. 
(Good commissions. Information $3.00. 


Simpsons Rt. 1, Box 114. Fisk, МО 63940. 


MAKE THOUSANDS helping others 
from your home. $12.00 Cash/MO to Elbert 
Torres, Box 40442, New Bedford, MA 02744. 


PRODUCE VIDEO for MONEY. Com- 
plete business guide. 1-800-235-6646 
ехі. 495. а 


$2,000 monthly possible assembling 
1609) 693-5955. Homeworker Box 610PS. 
Lanoka Harbor, NJ 08734. 


MUSICAL INSTRUMENTS 


AMPLIFIER Build your own! Complete 
plans for $10.00. LPI, 477 Robert Lane, 
Green Вау. WI 54311. 


MAKE MUSIC WITH YOUR сом. 
PUTER! Find out how you can record апа 
play music, compose, notate, and learn to 
play your favorite songs on your personal 
computer. Its easy and fun. Call or write for 
free catalog of MIDI products: Passport 
Designs. Dept. L. 625 Miramontes. Half 
Moon Вау, CA 94109, 415 726-0280. 


RADAR DETECTOR ENHANCER 
improves radar detector range. Works on all 
radar detectors. $11.95 APPLIED IDEAS, 
Р.О. BOX 171, West Jordan, Utah 84084. 


MAGIC TRICKS, PUZZLES, ETC. 


PROFESSIONAL MAGIC! Huge Cata- 
log. over 1,000 Tricks and Books. $4.50. 
Hank Lees Magic Factory, Dept. PS5. 125 
Lincoln Street, Boston, MA 02111. 


MINERALS & PRECIOUS STONES 


NATURAL MUSCOVITE MICA, one of 

natures most interesting minerals. Ideal for 
teachers, science projects, mineral collec- 
tors. Specifications, grading and supply of 
mica, $14.95 to: Ryan Mica Co.. PO Box 498, 
Boston, MA 02136. 


MAILING LISTS 


NEW NAMES DAILY! 
SHIPMENT! Guaranteed Opportunity 
Seekers. Adhesive labels. 200/58: 500/311; 
1.000.218: 2.000.829; 5.000559 QUALITY 
LISTS, Box 6060-CW, Miller Place. NY 
11764. VISA. MC/COD. 800-356-6392. 


FIRST ORDER “TRIPLED FREE”! 
Opportunity seekers! Computerized, ad- 
hesive labels. 200 55; 500 $9; 1,000. 
$15; 2,000.$24; 5,000.549: 10,000 $92. 
LIST-MASTERS, Box 425-WK. Mt. Sinai, 
NY 11766. Visa. MC COD call 800- 
356-8664. i 


ACTIVE NEW 
NAMES! GUARANTEED! FAST DE- 
LIVERY! MIXED STATES! 200/910; 
500/315; 1000/525. DEALER'S CO-OP, 
BOX 526-PS, GRIFFITH, IN 46319, 
1-800-992-9405. 


"HOT NAMES OF GENUINE OPPOR- 
TUNITY SEEKERS"... .EXCELLENT 
PRICES!. ..$1 SASE. . .Profitable Mail- 
ing PO Box 1126 Lake Zurich IL 60047 


OPPORTUNIST 


REACH DIRECT MAIL SHOPPERS! 
Guaranteed. $15/500, $25/1000 on labels or 
IBM ASCII disk. Information or immediate 
delivery. New Wave, Box 17171, Austin, TX 
78760-7171. 


IMMEDIATE 


MISCELLANEOUS 


NEW 
FLASHLIGHT. 
This new flashlight that 
needs no batteries. You generate your own 


electricity by squeezing the grip lever. Wa- 
ter repellent. Shockproof. 5" x 2". Ideal for | 
general home, car. $9.95. Monsa Prod- 
ucts, P.O. Box 458, Dunellen, N.J. 08812 


ROBOTICS! ENGINES! INVENTIONS! 
Electronic Muscle Wires contract with sur- 
prising strength! Send business SASE for 
yver. MONDO-TRONICS 2476 Verna, San 
Leandro, CA 94577. 


GET 70MPG. For Plans Send SASE Plus 
$12.95 To: LASH, P.O. Box 1421, Marysville, 
WA 98270-1421. 


CONSTRUCT simplified wood burning 
generator for fueling internal combustion 
engines. Receive illustrated instructions. 
$5.00. P.O. Box 447. Newington, VA 
22122-0447. 


EXECUFOLD desktop letter folder for 
letters, mailers. flyers, brochures, state- 
ments. Multiple pages with/without staples. 
No adjustments. $317.90 Optional automat- 
ic feeder $239.50 ORDER: OPED, 12629 М. 


Tatum Blvd, Suite 717, Phoenix. AZ 850323. | 


. UNIQUE CAJUN POSTCARDS, Send 
SASE, Postcards, Rt. 3, Box 75A, Church 
Point, LA 70525, 


HOW To Get Free Advertising On Radio! 
А very simple process. Complete details only 
$5.00. G. Raymond Williams Publishing Co.. 
P.O. Box 2981, Hyattsville, MD 20784-0981. 


INDUSTRIAL Grade Abrasive Belts, 
Sheets. and Much More 1-800-233-1918. Й 


MODELS—SHIPS, CARS, 
PLANES, ROCKETS 


LIVE STEAM MODELS! 100 Kits or As- 
sembled. Stunning Colored Catalog $5.95 
Refundable. Diamond Enterprises. Dept PS 
Box 537, Alexandria Bay, NY 13607 
PHONE: (6131-475-1771. 


MODEL ROCKETS: Multiple Launch 
Pad, Underwater Launch Facilitv Plans, 
$3.00 each To: KING. PO. Box 262. Milan, 
IN 47031 


OF INTEREST TO ALL 


GOLD CREDIT CARD GUARANTEED 
APPROVAL. NO BANK DEPOSIT NEC- 
ESSARY. CATALOG SHOPPING USA 
GOLD CARD 1-800-888-7774. 


CANDLES AT WHOLESALE PRICES! 
(Indoor + Outdoor), use personally or be- 
come a dealer‘distributor. Catalog $2.00. 
SAVE-A-WATT CANDLE CO. Room 1, 
1872 Main St., Stratford, Ct. 06497 


MOVING GUIDE. SAVE MONEY. 
AVOID RIP OFFS, MISTAKES. HOUSE- 
HOLD AND COMMERCIAL MOVES 
LOCAL, NATIONAL, INTERNATIONAL 
$6.95 LAPLANTE PUBLISHING PO 
BOX 32121A FRIDLEY MN 55432 


HAPPINESS FOREVER can be yours. 
New formula works for everyone. $10.00. 
HAPPINESS, 7362 Woodgate, Niagara 
Falls, Ontario 


OLD GOLD, JEWELRY WANTED 


Tane NO CHANCES, Deal with oldest. 
most reliable firm in old gold business. Es- 
tablished 1934. We buy Gold, Silver, Plat- 
inum, Diamonds. Highest Cash. Free infor- 
mation. Rose Industries, 29-Y East Madison, 
Chicago 60602. 


J HIGHEST CASH lor Gold, Jewelry. Gold 
Teeth, Rings, Diamonds, Watches. Silver, 
Platinum. Mail Articles Today. Free gift 
with Information. Chicago Gold & Precious 
Metals, 10 S. Wabash. Dept. 957. Chicago, 
60603. 


HOW TO MAKE SURE 
YOUR AD'S WELL-RED 


Want to stand out from the crowd? POPULAR 
SCIENCE now offers di advertisers the 


color RED at highly attordable rates. For full 
details call Dorothy Ellis or Anne Rosenthal 


(212) 779-5163 / 779-5132 
(800) 445-2714 


PATCHES, DECALS, BADGES 


CUSTOMIZED PATCHES, PINS, DE- 
CALS, BUMPER STICKERS. FREE CATA- 
LOG, STADRI, 57R LEROY, NYC 10014 
12121929-2293. 


PHOTOGRAPHY 


PHOTOGRAPHERS! Earn $250 for ev- 


ery roll of film vou shoot, guaranteed! 
PHILLIPS (PS), Garrett, PA 15542-0051 


PLANS, BLUEPRINTS 


SAVE WATER and money. Build Dry Re- 
cycling Svstem, Plans $9.95. Alternate 
Routes, PO. Box 122 889 Dorchester Ave., 
Dorchester, MA 02125. 


PLASTIC AIR GUNS Shoot Concrete 
Filled Beer Cans 300 Yds. Simple Construc- 
tion Plans $10.00. Pinetree, Box 21266, 
S.L.C., Utah 84121. s 


DOME PLANS Build for as little as $250. 
Send $1.00 for details. S. Zill, 2052 E. Ocean 
Blvd., Balboa, CA 92661. 


WET OR DAMP BASEMENT? Com- 
plete guide to professionally researched 
waterproofing methods and installations. 
Great for do-it-vourselfers. Send $19.95 T.N. 
Connection, P.O.Box 5, Livonia, NY 14487. 


PROFESSIONALLY DRAWN. Simple. 
Inquiry and SASE gets partial listing. 
Plans-PS, 12B Carriage Lane, Charleston, 
SC 29407-6010. 


KALEIDOSCOPE Free eyepiece and 
lenses with order for plans. Make Fantastic 
gifts. Make for less than two dollars. Plans 
$5. 95 RPI P.O. Box 657 Roseburg, Oregon 
97470 


BLUEPRINTS for new “GOLD CHAMP” 
placer gold recovery machine. U,build. Han- 
dles 8 to 10 yards per hour. For serious min- 
ers and hobbyists. Extracts nuggets, fine 
and coarse gold. Send money order, certified 
check $199.00 to “GOLD CHAMP BLUE- 
PRINTS,” General Delivery, Lynden, WA 
98264. 


CONVERT 220 SINGLE PHASE To 
THREE PHASE. Illustrated Plans $25.00 
Includes Shipping. Friendship Utility, Box 
4000-180, Randolph, MA 02368. 


PLANS & KITS 


DOME homes, cabins, commercial - ener- 
gv efficient, economical. Natural Spaces 
1-800-733-7107 


LAND surfboard plans. $2.00. SASE, Вох 
397 Fort Bragg. CA 95437. 


PLASTICS 


CASTOLITE Liquid Plastics. Crystal 
clear, colors. For casting, embedding, coat- 
ing, fiberglassing. repairing and reproduc- 
ing with our Mold МА Supplies. Catalog 
$2.00. CASTOLITE, Dept. 91E/PS, Box 
391, Woodstock, IL 60098. 


PUEDEN: Liquid components, tech- 


niques. Catalog. $1: Handmade, Box 
167 L3 PS5), Memphis, TN 38186-0713. 
REAL ESTATE 


*BUILD YOUR DREAM IN COLORA- 
DO* Build vour cabin from your own trees. 
Create a pond from Crystal Clear Water. 
Harness Solar Energy from over 300 days of 
unclouded sky. 35 Acres from $22,900. Low 
Down Easy Terms. Free Brochure. Call To- 
day. 1-800-383-0583. Patten Land of Colora- 
do Corp. 


MONTANA LAND BARGAINS: 20) Acre 
mountain parcels starting at $12,900. Call 
NOW for FREE information. 1-800-252- 
LAND. Yellowstone Basin Properties. 


CALIFORNIA. Acreage. Lots. $50 down, 
$50 monthly, 4602 Ethel Ave.. Sherman 
Oaks. CA 91423. 


US CITIZENS ONLY GOVERNMENT 
LAND, 20 acre claim program still avail- 
able. get yours for $20 government fee, in 
Alaska, Arizona, Arkansas, California, Col- 
orado, Idaho, Montana, Nevada, New Mexi- 
co, Oregon, Utah, Washington, wyoming 
For complete, step-by-step package inclu 
ing maps, telephone helpline, filing forms, 
etc. send $20; or for more information send 
$3. PUBLIC LANDS TITLE, POBox 2945- 
PS PortAngeles, Washington 98362-0336 
(this is not Homesteading, it's much easier 
and only costs $1. per acre). 
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MONTANA 


{and up), close to Yellowstone Park, starting at 
| $7.450. Easy Owner Financing. Guaranteed Ac- 


cess. Warra nty Deed, Insured Title. Free Brochure. 


Rocky Mountain Timberlands 
333 Haggerty Lane e Dept. PS. Р.О. Box 1153 
Bozeman, MT 59771-1153 e (406)586-BOBB 


Call Toll Free: 1-800-735-6484 


NORTHERN IDAHO. 5-10-20 ACRES. 
Beautiful Northwest forest and lake coun- 
try. Hunting, fishing, recreation, retire- 
ment. FREE brochure. NATIONAL ASSO- 
CLATED PROPERTIES, 1111-C Sherman, 
Coeur d'Alene, ID 83814 (208) 664-8161. 


CANADIAN ROCKIES Lots Near Lake 
And Beach, Fishing, Hunting, Recreation. 
Write: “LOTS”, P.O. Box 198, dale, N.S. 
B3L 4J9. 


RADIO, TELEVISION 


SECRET Scanner Frequencies: Federal, 
Police, etc. Free Catalog! CRB, Box 56Р5, 
Commack, NY 11725. 


Save 3096-6095 

Systems, upgrades, 

IRDs, movers, Feeds, LNBs, 

3' to 24' dishes and more... 

Names Like - 

Monterey, Uniden, Drake 
HTS, Orbitron, ete. 
800-334-6455 
218-739-5231 MN & INT. 


SKYVISION ІМС? 
2026 COLLEGE WAY 
FERGUS FALLS, MN 56537 


SATELLITE Monthly Audio Codes 
1(900)-Hot-Shot. Intended For Testing Only. 
$3.50 Per Call. 


SATELLITE TV 


Call for FREE Catalog 4m 
All Major Brands /?3 
Lowest Prices 
| 1-800-845-6664 
617 W. Division є Mt. Vernon, WA е 98273 
WEST COAST SATELLITE 


SATELLITE TELEVISION DE- 
SCRAMBLERS Complete Detailed Plans 
For Home Construction By Anyone. $5.00. 
Jansen Electronics, PO. Box 25161, Seattle, 
WA 98125 


$11.25 PER WORD 


10 word minimum 
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BOLD FACE CAPS add $1.00 a word 


SPORTING GOODS 


MINI Heater Pads $3.00 (2) Extra Hot 
135° - 156". Newman Enterprise, P.O. Box 
6153, Alex, VA 22306. 


STAMP COLLECTING 


DISCOUNT Stamps, 
Free List. IVA, Box 197- 
93232. 


UNITED NATIONS 3 Mint Sets, 25e. 
Cornetta, POB 1509-P, Lake Placid, Florida 
33852. 


FREE! Gold Silver Stamps A HUY 
Delor, 21127 Fleetwood, Harper Woods, MI 
48225. 


uest Countries, 
, Hanford, CA 


FOUR FOREIGN sets 25¢. Request ap- | 


ponb R. G. Sales, Box 1065-P, Jamaica, 


NY 11431. 


` FREE GIANT BARGAIN STAMP CATA- | 


LOG, FULL OF ALL THE LATEST OF- 
FERINGS ON WORLDWIDE STAMPS, 


ACCESSORIES AND SUPPLIES, BASE- | 


BALL CARDS, POSTCARDS AND BANK- 
NOTES. PLUS YOU'LL RECEIVE 
STAMPS ON APPROVAL. BUY ONLY 
WHAT YOU LIKE, RETURN BALANCE, 
SATISFACTION GUARANTEED. JAMES- 
TOWN STAMP COMPANY, INC., DEP'T 
E51PS, JAMESTOWN, NY, 14701-0019 


Stamps. Only $1.00. Tom Roush, P.O Box 
M, Riverside, TX 77367-0249. 


GIANT grabbag. 500 worldwide stamps 
$1.00 with/approvals. White, Box 999- , 
Dunedin, FL 34697. 


500 STAMPS. $2.00 No duplicates. Cata- 
log over $15.00. Baker, P.O. Box 176 Chester, 
705143 


SCIENCE & CHEMISTRY 


CHEMICALS AND LAB EQUIPMENT 
Chemicals, small or large quantities, for 
your convenience. Glassware, Scales, Micro- 
scopes available. Send $5.00 for catalogue. 
Chem Lab, 1060-C Ortega Way Placentia, 
CA 92670. 


“EXPERIMENTERS” 
CHEMICALS - GLASSWARE, Catalogue 
$2.00, Established 1953, Hagenow 
Laboratories, 1302 Washington, Manitowoc, 
WI 54220 


SONG WRITER 


POEMS—SONGS WANTED. Free 
Publishing/Promotions. Broadway Music, 
Box 7438-PS, Sarasota, FL 33578. 


SPECIAL SERVICES 


INFORMATION On Anything. ‘Ferguson 
Research Specialists. 60-15 Woodside Ave- 
nue, Woodside, NY 11377. 


LABORATORY | 


TOOLS & MACHINERY 


LATHES 
“STARTING AT $350 
. "Milis *Metals *Books 
— ]'Precision Instruments 


^M x aj Catalog $2.00 

з Sy (1000's of items) 
5" x 14" cc ees 513-322-8562 
CAMPBELL TOOLS COMPANY 


2100P Selma Read, Springfield, Ohio 45505 


FREE CATALOG! FAMOUS BRAND 
WELDERS, accessories and safety equip- 
ment. Weldco, 1151 Findlay Street, Dept. 
PS, Cincinnati, Ohio 45214. 1-800-733-5840. 


4" METAL Cutting Lathe $118.20., Taig, 
15048 Proctor, Industry, CA 91746. 


| LATHESeMILLING MACHINESeSUPPLIES 


Me ач 


SEND $1.00 FOR 
CONTAINING 
MACHINERY, 
TOOLS, 
SUPPLIES, AND 
BOOKS. 


562-3538 
CATALOG $1.00 


| P.O. Box 536-Р5 e Hurricane WV e 25526 


MACHINE TOOL CONTROLS CAD 
DOCUMENTATION -- (312) 889-1734 
LINEBACKER INDUSTRIAL DOCU- 
MENTATION 


TOYS & GAMES 


WIN AT CHESS! THE SECRET RE- 


VEALED! $3.95 CHESSMAN, P.O.Box 
1021 Erie, PA 16512. 


TELEPHONES & ACCESSORIES 


STOP UNWANTED LONG DIS- 
TANCE. Simple Telephone Product. Dis- 
tributorships Available. P.O. Box 504, 
Plattsburgh, NY 12901 (514) 289-1899. 


VIDEO E JUNE NT 


- WIRELESS CABLE RECEIVERS 
: 1.9 TO 2. 7 d 


30 CH Parabolic Desh system 517 
GH Hi i T \ 
ad Н eyg tal Û nirole ed § 


SUN MICROWAVE INT L. INC. 
Р.0. BOX 43452? 
PHOENIX. AZ. 85067 

(6021 230-0640 


VISAMC/AMEX 
MEMBER OF THE BETTER BUSINESS BUREAU 


QUANTITY DISCOUNTS 


3D TV 60 ES pre eqpt. P.O. BOX 
13059, San Rafael, CA. 94913-3059 
415-479-3516 24 hrs. (FAX 3316) 


О POPULAR SCIENCE CLASSIFIED OPPORTUNITY MART 


(PLEASE PRINT OR TYPE COPY е FOR ADDITIONAL WORDS ATTACH SEPARATE SHEET) 


VHS VIDEO REWINDER, reduces 
Send $39.95 to: Videotek, Apple Hill 
tario, KOC 1B0, Canada. 


WANTED TO BUY 


AUTOMOBILE LITERATURE Wi 
ED: 1900-1975. I buy automobile 
brochures, manuals, etc. Walter M 
6710 Brooklawn, Syracuse, NY 1: 
315-432-8282. 


WINEMAKING 


WINEMAKERS-BEERMAKERS 
Illustrated Catalog - Fast Service - I 
Selection - Visa/Mastercard - (816) 254- 
KRAUS, Box 7850-N, Independence, 
souri 64053. 


etum Catal af ORO міки 
Illustrated potatoe of supplies. Se mp 
P.O. Box 11476H, Minneapolis, MN 5 


FREE CATALOG! GREAT PRK 
FAST SERVICES! SEBAST 
BREWERS, 7710 91ST AVE, М! 
BEACH, FL 32967 (407) ees 


OLD WORLD BEER AND W 


Recipes And Catalog To: Flemi Wi 
RR ie 1, Беганас IL rv 


WATER PURIFICATION 


DRINK PUREST WATER! Home 
tillers, Discount Prices!  800-874- 
WATERWISE, Box 45981, Center Hil 
33514-0459. | 


BEER AND WINEMAKERS 


WORLD'S SMALLEST MICROBR 
ERY. Completely portable hi-tech bre 
Great for home. Brews 5-20 gallons pe 
beer. Makes several varieties at once. А 
matic temperature controls. 100% warr: 
Shipped Ашу assembled with instruct 
supplies. FREE literature - W 
BREWMEISTER, Dept. 164C, Box 46, ] 
Bennington, \ VT 05201. 


APPAREL 


BEAUTIFUL LADIES NIGHTWE 
Large sizes 14-52. FREE CATALOG- 
MOTHER'S STAR 618-656-6266, Box 
Hamel, IL 62046. 


= PRINTING 


CUSTOM PRINTED . BUSINI 
FORMS, LABELS, TAGS, ENVELOF 
CHECKS, 1-800-331-3841. FREE С 
ALOGS. 


RECIPES 


EASY Thousand Island Dressing $ 
MoneyOrdér SASE. RECIPES, РО. 
71396, Durham NC 27722. 


Order Forr 


WORD COUNT: Each word or initial in name and address must be counted as a word: John E. Jones, 345 East Main St., counts as SEVEN words 
P.O. Box 3 counts as THREE words. City, standard 2-letter state abbreviation and zip code together count as TWO words. 


DEADLINE FOR ADS: See head of classified section. 
TERMS: Payment with order or charge your VISA, MasterCard, American Express or Diners Club account. 
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TO: Classified Advertising Dept. POPULAR SCIENCE, 2 Park Ave., New York, NY 10016. з 
| [] Remittance ої 5 is enclosed to cover insertion(s) in the issue(s). 
[] CHARGE to: Exp. Date 

| Heading ту ad should be under: _ 
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! DATE YOUR SIGNATURE 


Product Information 


Booklets, catalogs, and folders listed below provide reliable informa- 
tion, illustrations, and specifications to help you in planning the pur- 


companies. The convenient order form will save you time and postage. 
Orders will not be processed unless accompanied by the $1 handling 
fee. For your safety, please do not send cash. 


ptem a == — a — а FILL IN COUPON AND MAIL TODAY = 
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chase of a variety of products or services offered by these dependable 


501 Windows and Patios A color brochure 
from Andersen Corp. provides information on 
custom combinations, planning a project, 
choosing a contractor, and more. Free 


502 On-line Computer Communications 
CompuServe's informative brochure shows 
you how to use and communicate through the 
world's largest and most comprehensive com- 
puter information service: hardware and soft- 
ware support, electronic mail, personal invest- 
ment services, and more. Free 


503 Weather Stations Digitar manufactures 
the world's smallest, most affordable weather 
stations. Different models measure wind chill, 
speed, direction, and more. Free 


504 Hobbyist Catalog Edmund Scientific's 
112-page catalog contains more than 3,200 
products for the hobbyist, gadgeteer, and ed- 
ucator. It features telescopes, fiber optics, 
magnifiers, high-tech science toys, plus many 
items for science-fair projects. Free 


505 Security Systems Espion's "Home 
Security Checklist" brochure describes its 
easy-to-install Homewatch 2000 wireless 
home security device. Homewatch 2000 
avoids annoying false alarms by using sepa- 
rate heat and motion sensors and plugs into a 
standard wall socket or runs off a battery 
backup. Free 


` 506 Pool Lining No matter what the shape or 


size of your pool, Fibre Tech's superior tech- 
nology resurfaces it with a nonabrasive, non- 
slip fiberglass lining. A Fibre Tech surface 
saves you money on your chemical and heat- 
ing bill, and it's easy to clean. Free 


507 Oil Additive A brochure from Fluoramics 
describes Tufoil, a low-friction and low-wear 
oil additive. Tufoil makes changing your oil a 
patented engine treatment. Enjoy fast starts, 
smooth operations, better acceleration, and 
longer engine life. Free 


508 Solariums A literature package from 
Four Seasons Solar Products includes: 
Series 200 and 300 Patio Room brochures, a 
Mod-U-Glaze brochure, a Four Seasons 
Quiet Aire Roof Ventilation System brochure, 
a Window and Patio Doors catalog, and Steel 
and Royal Classic catalogs. $10 


509 Do-it-Yourself Videos Hometime, pro- 
ducers of "how-to" home improvement videos, 
offers 41 specific project tapes for the do-it- 
yourselfer. Each tape runs 40 to 90 minutes 
and retails for $9.99 at hardware or home 
centers. Send for a list of tapes. Free 


510 Paint and Varnish Removal Klean 
Strip's two free booklets, "Protect Your Home 
Like a Pro" and "Guide to Paint and Vamish 
Hemoval," offer important information for 
homeowners, do-it-yourselfers, and weekend 
handymen. Free 


511 Cedar Homes Spectacular custom cedar 
homes are featured in the 240-page Lindal 
Cedar Homes Planbook. Draw fresh inspira- 
tion from more than 750 color photographs of 
new homes. You can even draw your own 
custom plan with the tools we provide. $15 


512 Window Ideas A brochure from Marvin 
Windows illustrates with four-color photos and 
renderings how window sizes and styles af- 
fect the appearance of your home. Energy 
and maintenance information is included. Free 


513 Radar Detectors A catalog from Maxon 
Systems features a full line of radar detectors 
along with two-way radios, weather-alert re- 
ceivers, and hand-held CB radios. Free 


514 Creative Problem Solving MindLink 
software helps you generate exciting new 
ideas and solve complex problems. Based on 
30 hours of research in creativity by the 
Synectics Corp., this program helps enhance 
the user's natural creativity and problem-solv- 
ing abilities. Free 


POPULAR SCIENCE P.O. Box 1695, Riverton, N.J. 08077-7295 

Note: POPULAR SCIENCE New Jersey address is for Product Information only. 

Please send the items checked below. | am enclosing $1 handling charge (any num- 
ber of items per coupon) plus amount required for priced items. Orders will not be 
processed unless accompanied by the $1 handling fee. Do not send cash. 
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Please send check or money order made out to POPULAR SCIENCE. 


515 Compact Camcorders From Minolta, 
the mastermind of autofocus cameras, 
comes the Master Series Camcorders. 
Master Series Camcorders are available in 
а 1.7-pound model and an ultra-light 1.65- 
pound version. Free 


516 Wood Finishing This edition of 
Minwax's 30-page finishing guide contains 
time-saving tips and how-to instructions. 
You will learn how to beat'tify and protect 
new wood and restore old wood to its origi- 
nal beauty. Free 


517 Tire Safety A garage wall chart from 
Motor Wheel offers tips on wheel and rim 
safety. The chart includes specifics on 
proper wheel mounting and demounting. 
Free 


518 New Concept Camera The 15-1 from 
Olympus is a new concept, new look, and 
new way for total photographic satisfaction. | 
Learn about the latest news in camera 
technology. Free 


519 Towing Tips U-Haul International of- 
fers a brochure entitled "Select-A-Hitch 
Guide." The guide is designed to make 
towing your vehicle easier. It charts hitch 
types, hitch classes, trailers, and tow vehi- 
cles. It will also help you to select the cor- 
rect hitch and class, depending upon the 
type of vehicle and what you plan to tow. 
Free 


520 Travel Computer The Interstate 
Travel Computer from Whistler is an elec- 


-tronic device that lists more than 30,000 


roadside businesses, services, and tourist 
sites along major interstate highways in 
the United States. Through a series of de- 
tailed questions, the product is able to de- 
termine where you are located and pro- 
vides both the distance and directions to 
gasoline, food, lodging, and service facili- 
ties. Free 
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Sampling a century of POPULAR SCIENCE 


MAY 1966 

Home air conditioning, 
.once a sure sign of plush 
YEARS AGO living, has suddenly be- 
come a way of life for practically ev- 
erybody. Fifteen years ago, not one 
new home in 75 was built with central 
cooling, and window units were equal- 
ly rare. Today, one new home in three 
has a central-air system, and this 
year alone three million room-size 
units will move from showroom to 
windowsill.  , 

America, clearly, is air-conditioning 
happy. And with good reason. Any- 
body can now. have cool comfort in a 
room for less than $100. Central air 
conditioning? “Developments in cen- 
tral units have reduced the installed 


MAY 1941 
Fresh garden vegetables, 
fruits, and meats are now 


5 


YEARS AGO available any time of the 
year when you rent a space at a cold- 
storage plant. The food locker holds 
about 200 pounds of foodstuffs. Each 
locker saves its renter from $30 to $100 
a year. Food is first “quick-frozen” at 10 


Ice-making factories are 
- now beginning to appear 


YEARS AGO in the Northern states as 
production has become economical. 
In a New York City factory, estab- 
lished within the past year, a com- 
pression system, one of two systems 
| currently being employed for large- 


= 


um. А 
41 
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Looking Back... 


The easiest central-air-conditioning installation 
is in a house with a hot-air heating system, 
which includes a cooling coil (A) in the air- 
stream and a compressor-condenser unit (B). 


or more degrees below zero F, and then 
stored at a steady temperature of from 
0 to 15 above zero until needed. Con- 
ventional freezing, especially of fruits 
and vegetables, drains food of its flavor. 
Frost, which is a slow-frozen forma- 
tion, destroys vegetables and fruits, 
making them watery and tasteless, 
and ruining their firmness and tex- 


scale manufacturing, is used. The 
compression system refers to the 
method of condensing the coolant, 
ammonia. In this factory, the freez- 
ing tanks are about 20 by 50 feet in 
size and four feet deep. Over them is 
a floor, which is cut up into rows and 
lines of rectangular covers. Under 
each cover is a can filled with water, 


1 E 
D -———— 


cost from 20 to 30 percent in the past | 
decade," says John Lomax of Fedders | 


Corp. Most homes can be converted to 
central air. You just need to pick the 


system that is compatible with your 


present heating system. 
If your house has steam, hot water, 


electric, or gravity heating, the air- | 
conditioning system will include a . 


cooling coil with a blower, a compres- 
sor-condenser unit, refrigerant lines, 
and ductwork. The ducts can be lo- 
cated in the attic, basement, or crawl- 
space. In a large home they may be in 
a combination of these places. A home 
with a hot-air heating system is easily 


converted with a cooling coil in the | 


airstream, a compressor-condenser 
unit, and refrigerant lines. 


ture. When freezing occurs slowly, ice | 
crystals form inside the cells of the | 
fruit or vegetable and continue to grow, | 


sending out needlelike points, until fi- 
nally the cell walls are pierced, and the 
vital juices drain out. With "quick 
freezing" the sudden plunge to extreme 


cold causes only minute ice crystals to | 


form, and the cell walls remain intact. 


11 inches in size and 44 inches deep. 
The cans float in brine an inch or 
two above the bottom of the tank. 
Back and forth across the tank, be- 
tween the rows of cans, run pipes 
containing the liquid-ammonia cool- 
MN ing agent. When the am- 
monia is forced into 
pipes larger than the liq- 
| uid can fill, it immedi- 
ately expands into a va- 
por and exerts a chilling 
effect. To keep the tem- 
perature constant, the 
brine is kept in constant 
motion by a revolving ag- 
itator. About 60 hours 
are required to freeze 
the 320 pounds of ice. 
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Inside this New York City ice- 
making factory is the ice 
storage area (far left), the 
freezing tank (middle), and the 
pump and boiler (left). | 


jx ad 


ds are products of BRUNSWICKMARINE © Brunswick Corporation, 1990 
id РИШАР 0909 


Mercury Outboa 
А "UE EUT 


1 


Go after the fish 
and fry the competition. 


For years, people driving Mercury outboards have been the first ones to the fish. 


Now, the competition's really going to get burned because our entire line has been totally 
redesigned over the past six years. 

You'll get a new feeling of power from every Mercury, from kickers to engines as 
big as your boat can handle. After all, each one is bred from championship racing stock. 
That's why three out of the last five years, the winning team on the professional walleye 
circuit has been powered by Mercury. 

If that's the kind of advantage you'd like to have on your side, hit the water with a new 


Mercury behind you. And sparks are going to fly. 


' Full rich flavor, 
` not full price. 


SURGEON GENERAL'S WARNING: Smoking | |... — 
By Pregnant Women May Result in Fetal 
Injury, Premature Birth, And Low Birth Weight. Kings Lights: 11 mg "'tar;' 0.7 mg nicotine—Kings: 14 mg 


“tar, 1.0 mg nicotine av. per cigarette by FTC method. 


Міг 5. suggested retail price. 


